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PREFACE. 


The  arrangement  of  ^he  American  Ephcmeris  adopted  in  the  volume  for  the 
year  1882,  and  explained  in  the  Appendix  to  that  volume,  has  been  continued 
without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of  the  sun, 
diagrams  showing  the  configurations  of  the  satellites  of  Jupiter,  data  respecting 
the  disks  of  Mercury  and  Venus  for  the  reduction  of  meridian  and  photometric 
observations,  and  diagrams,  with  tables,  for  identifying  any  known  satellites  of 
other  planets.     The  work  is  divided  into  three  parts,  as  follows:  — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  geocentric  and  heli- 
ocentric positions  of  the  major  planets,  the  Ephemeris  of  the  Sun,  and  other 
fundamental  astronomical  data  for  equi-distant  intervals  of  Greenwich  mean  time. 

Part  II,  Epfiemeris  for  the  Meridian  of  Wasliington^  gives  the  e[)hemerides  of 
the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the  meridian  of 
Washington.  The  mean  places  of  the  fixed  stars  and  the  data  for  their  reduc- 
tion are  also  included  in  this  part.  The  list  of  mean  and  apparent  places  of 
fixed  stars  has  been  greatly  enlarged,  for  the  convenience  of  field-astronomers. 

Part  III,  Pfienomena^  contains  predictions  of  phenomena  to  be  observed,  with 
data  for  their  computation.  Washington  mean  time  is  used  in  this  part  except 
in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean  time  was  judged 
more  convenient. 


SIMON   NEWCOMB, 

Professor  U.  S.  Nav)\  Superintendent. 


Washington,  March^   1893. 
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CORRECTIONS. 


Ephemeris  for  i8gj. 


Page. 

446.  Occultation  of  B.  A.  C.  3206,  April  23.  Immersion, 

for 

Ijh  jgm 

read 

X3h  ijin 

Emersion, 

for 

I3I1  igm 

read 

I4>«  i8"» 

Duration, 

for 

jh     0"' 

read 

jh     jm 

495,  Examples. 

for 

21.0795 

read 

21.09532 

for 

21^  4m  46*. 

14 

read 

2ih  Jin  43«.i6 

for 

Jan.  25«*  6^'  38" 

for 

^  -2O5' 

for 

20^  16^    2™ 

for 

2*^  16**  14™ 

for 

30**  15^  30"* 

for 

ly**  1 8''  26™ 

for 

6    9  0 

for 

^   2i   J) 

for 

o".3i 

read 

Jan.  25<^  xi^  20™ 

read 

9    +2°  5' 

read 

19'*  iC'*      2°* 

read 

2**  I2*>   14™ 

read 

3o<^  io*»  30"" 

read 

yd   igh  26™ 

read 

<5    9    S 

read 

6   2^   D 

read 

o".28 

Ephemeris  for  i8g4.     (First  Edition  only,) 

419,  Greatest  Libration  of  Moon, 
488.  Feb.  5.   ,/    9    D . 

488,  June  20.  9  Gr.  Hel.  Lat. 

489,  July  2,  0  in  Aphelion, 
489,  July  30,  5  Stationary, 
489.  Sept.  17,  D   tp  0, 
489,  Nov.  II, 
489,  Dec.  12, 

509-511,  Omit  all  relating  to  Annular  phase. 
522,  line  7, 

Ephemeris  for  i8g^.     (First  Edition  only.) 

2bo,   Independent  Star  Numbers,  for  3".0726i  rc'ad  3".o7263 

414,  Solar  Eclipse  of  Sept.  3.  Total  eclipse  begins  3'*  16^  6"'. 4        read  y^  17^  6"'.4 

415,  Solar  Eclipse  of  Sept.  18.  Eclipse  begins  in  long.'     167°    4'.8  W..   read       164 '^  20'. i  E. 

Greatest  Eclipse  in  long.  169°  i3'.9  E.      read       140°  38'.9  E. 
Eclipse  ends  in  long.  47°  42'. 8  W.     read         76®  i7'.8  W. 

418,  Solar  Eclipse  of  Sept.  18.  The  values  of  fi  should  be  increased  by  28®  35' 

In  the  chart  of  this  eclipse  the  diagram  should  be  28°  35'  further  to  the  west. 
489,  Insert  October  25*'  iS**,  9  greatest  brilliancy. 
489.  Nov.  8^*  14"'  for  $ 

493,  Longitude  of  Tokio,  for  —  16''  14"'  19*85 

for  —  II h    6"'    7".8i 

493,  Longitude  of  West  Point,  for  —    4^  55'"  50". 55 

502,  line  3,  for  2966 

505,  line  48,  Omit  the  words  "and  a  transit  of  Mercury." 
516,  line  15,  for  J.     4'".7o7 

521.  line  7.  for  o".3i 

521,  Sirius  1896.0  C^a  for  +    o«.o83  read         +  o^.oga 


read 

<i 

read 

—  14*'  27"'  io".o 

read 

—     9^  i8'"  58*0 

read 

-f     4"  55'"  50  55 

read 

2877 

read 

±  1 4'". 707 

read 

o".28 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


(( 


<( 


CHRONOLOGICAL  ERAS. 

THE  YEAR    1896,  WHICH   COMPRISES  THE    LATTER    PART   OF   THE   laoTH   AND   THE    BEGINNING  OF   THE    laiST 
YEAR    OF    THE    INDEPENDENCE    OF    THE    UNITED    STATES    OF    AMERICA,    CORRESPONDS    TO — 

The  year  6609  of  the  Julian  Period; 

7404-7405  of  the  Byzantine  era,  the  year  7404  commencing  on  September  1st; 
5656-5657  of  the  Jewish  era,  the  year  5657  commencing  on  September  8th, 
or,  more  exactly,  at  sunset  on  September  7th; 
"         2649  since  the  foundation  of  Rome,  according  to  Varro; 

"         2643  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned 
to  Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian 
Period;   corresponding,  in  the  notation  of  chronoiogists,  to  the  747th; 
and,  in  the  notation  of  astronomers,  to  the  746th  year  before  the  birth  of 
Christ; 
«         2672  of  the  Olympiads,  or  the  fourth  year  of  the  668th  Olympiad  commencing 
in  July,  1896,  if  we  fix  the  era  of  the  Olympiads  at  775 J^  years  before 
Christ,  or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian 
Period ; 
*<         2208  of  the  Grecian  era,  or  the  era  of  the  Seleucid>e; 
"         1612  of  the  era  of  Diocletian; 

"         2556  of  the  Japanese  era  and  to  the  29th  year  of  the  period  entitled  "Meiji.** 
The  year  13 14  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  12th  day 
of  June,  1896. 

The  first  day  of  January  of  the  year  1896  is  the  2,413,560th  day  since  the  commencement 
of  the  Julian  Period. 

CHRONOLOGICAL    CYCLES. 

•  •  •  •  I 

...  9 

•  •  •  •   6609 


Dominical  Letter    . 

.    E  D 

Solar  Cycle 

Epact       

15 

Roman  Indiction 

Lunar  Cycle  or  Golden  Number 

.        16 

Julian  Period  . 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC, 


O  The  Sun. 

D  The  Moon. 

5  Mercury. 

9  Venus, 

e  The  Earth. 


^ 

Mars. 

V 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

V 

Neptune 

SIGNS  OF  THE  ZODIAC, 


Spring      )     ^ 
Signs.      1 


Summer 
Signs. 


T  Aries. 

^  Taurus, 

n  Gemini. 

25  Cancer. 

St  Leo. 

nK  Virgo. 


Autumn 
Signs. 

• 

Winter 
Signs. 


7 

8 


"I 


X 


Libra. 

Scorpius. 

Sagittarius. 

Capricornus. 

Aquarius. 

Pisces. 


ASPECTS. 


6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension, 
n  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
<P     Opposition,    pr  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


» 

Ascending  Node. 

w 

Descending  Node. 

N. 

North. 

S  . 

South. 

E. 

East. 

W. 

West 

o 

n 
h 
m 

B 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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PARTI 


ASTRONOMICAL    EPHEMERIS 


FOR    THB 


MERIDIAN  OF  GREENWICH 


EPH  96 


JANUARY,  1896. 


I. 


AT  GREENWICH  APPARENT  NOON. 


i 


•a 


c« 

Q 


Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

S[/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


a 

o 

a 
« 


c« 

Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m        8 

8  46  15.62 
8  50  40.43 
8  55     4.91 

8  59  29.02 

9  3  52.74 
9  8  16.04 

9  12  38.89 
9  17  1.26 
9  21  23.14 

9  25  44.49 
9  30  5.29 
9  34  25.51 

9  38  4512 

9  43  4- 10 
9  47  22.44 

9  51  40.09 

9  55  5704 
20  o  13.28 

20  4  28.77 
20  8  43.50 
20  12  57.47 

20  17  10.65 
20  21  23.03 
20  25  34.60 

20  29  45.36 

20  33  5531 
20  38  4.43 

20  42  12.72 
20  46  20.20 
20  50  26.85 
20  54  32.68 

20  58  37.70 


Diflf.  for 
I  Hour. 


8 
1.040 

1.027 

I.OI2 

0.996 
0.979 
0.961 

0.942 
0.922 
0.901 

0.878 
0.854 
0.830 

0.804 
0.777 
0.749 

0.721 
0.691 
0.661 

0.630 
0.598 
0.565 

0.532 
0.499 

0.465 

0.431 

0.397 
0.363 

0.329 
0.294 
0.260 
0.226 

0.192 


Apparent 
Declination. 


tt 


S.  23  I  43.2 

22  56  36.7 
22  51   2.8 

22  45   1.6 

22  38  33-4 

22  31  38.2 

22  24  16.2 
22  16  27.7 
22   8  12.9 

21  59  32.1 
21  50  25.4 
21  40  53.1 

21  30  55-5 


21  9  45-7 

20  58  34. 1 
20  46  58.5 
20  34  59.2 

20  22  36.5 
20  9  50.9 
19  56  42.6 


19  15  5-9 

19  o  31.0 

18  45  35-3 
18  30  19.2 


Diflf.  for 
I  Hour. 


+12.17 

13.34 
14.48 

+15.61 
16.74 
17.86 

+18.97 
20.07 
21.16 

+22.24 

23.31 
24.37 

+25.42 


21  20  33.0  !     26.45 


27.48 

+28.49 
29.48 

30.45 

+31.42 

32.37 
33.31 


19  43  12.2  '  +34.23 
19  29  19.8        35.13 


36.01 

+36.89 

37-75 
3859 


18  14  43.1  I  +39.41 
17  58  47.4  '  40.22 
17  42  32.4  41.01 
17  25  58.6       41.79 

S.  17    9    6.3    +42.56 


Semi- 
diameter. 


6 
6 

6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


8.42 
8.42 
8.41 

8.40 
8.38 

8.35 

8.32 
8.28 
8.24 

8.19 
8.14 
8.09 

8.03 

7-97 
7.90 

7.83 
7.76 

7.68 

7.60 
752 
7-43 

7.34 
7.24 

713 

7.02 
6.91 
6.79 

6.67 

6.54 
6.40 

6.26 
6.  II 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


s 
71.07 

71.02 

70.97 

70.92 
70.86 
70.80 

70.74 
70.67 
70.60 

70.52 
70.44 

70.36 

70.28 
70.19 
70.10 

70.01 
69.91 
69.81 

69.71 
69.61 
69.51 

69.40 
69.30 
69.19 

69.08 
68.97 

68.86 

68.75 
68.63 
68.52 
68.40 

68.29 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m        8 

3  39.58 

4  7.76 

4  3561 

5  3.08 

5  30.17 

5  56.84 

6  23.05 

6  48.80 

7  1405 


DiflF.  for 
I  Hour. 


8  49.54 

9  11.90 

9  33-62 


9 
o 

o 

o 
I 
I 


5465 
14.99 

34.61 
53.49 

11.62 
28.99 


1  45- 56 

2  1.34 
2  16.32 

2  30.48 

2  43.83 

2  56.36 

3  8.07 
3  18.95 
3  29.02 

3  38.27 


8 
1. 180 

1. 167 
I.I53 

I.I37 
1. 120 

1. 102 

1.083 
1.062 
1. 04 1 


7  38.78  '    1. 019 

8  2.95  I    0.995 
8  26.54  '    0.971 


0.945 
0.918 

0.890 

0.862 
0.832 
0.802 

0.771 

0.739 
0.707 

0.674 
0.641 
0.607 

0.573 

0.539 
0.505 

0.471 

0.437 
0.402 

0.368 


13  46.70  1    0.334 


NoTB. — ^The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  tha 


0^.19  from  the  sidereal  time, 
south  declinations  are  decreasing. 


II. 


JANUARY,  1896. 


AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

• 

M 

O 

!     1 

« 

*• 

•s 

m 
Q 

§ 

S 

« 

ja 

O 

Q 

Equation  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 

DiflF.  for 
X  Hour. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diflf.  for 
X  Hour. 

Apparent 
Declination. 

Diff.  for 
X  Hour. 

Wed. 
Thur. 
Frid. 

I 
2 

3 

h     m        s 

18   46    14.94 
18    50   39.67 
18   55      4.07 

s 
11.037 

11.024 

11.009 

0       «         f 

S.  23     I  44.0 

22    56    37.7 
22    51       3.9 

M 
+  12.19 

13-33 
14.47 

m        8 

3  39.51 

4  7.68 

4  35.52 

s 
1.180 

1.167 

I.152 

h      m        8 

18  42  35-43 
18  46  31.99 
18  50  28.55 

Sat. 
1  SC/N 

'  Mon. 

1 

4 

5 
6 

18    59    28.10 

19     3  5173 
19     8  14.95 

10.993 
10.976 
10.958 

22    45       3.0 

22  38  34-9 

22    31    40.0 

+15.60 
16.73 
17.85 

5     2.99 
5  30.06 
5  56.72 

1.136 
I.I19 
1.102 

18  54  25.11 

18  58  21.67 

19  2  18.23 

1  Tues. 
Wed. 
Thur. 

7 
8 

9 

19  12  37.72 
19  17     0.02 
19  21  21.83 

10.939 
10.919 
10.898 

22    24    18.3 
22    16    30.0 
22      8    15.5 

+18.96 
20.06 
21.15 

6  22.94 

6  48.68 

7  1392 

1.082 
1.062 
1.041 

19     6  14.78 
19  10  11.34 
19  14    7.90 

Frid. 

:  Sat. 

!  SC/N 
1 

ID 
II 
12 

19  25  43.11 
19  30     3.83 

19  34  23.99 

10.876 
10.852 
10.827 

21  59  34-9 
21  50  28.5 

21  40  56.6 

+22.23 
23.30 
24.36 

7  38.64 

8  2.81 
8  26.41 

1.019 

0.995 
0.971 

19  18     4.46 
19  22     1.02 
19  25  57.58 

Mon. 

'  Tues. 

Wed. 

13 

15 

19  38  43.54 
19  43     2.45 
19  47  20.73 

10.801 
10.774 
10.747 

21  30  59-3 
21  20  37.1 

21     9  50.2 

+25.41 
26.44 
27.46 

8  49.40 

9  11.76 

9  33.48 

0.945 
0.918 

0.890 

19  29  54.14 
19  33  50.69 

19  37  47.25 

Thur. 

Frid. 

Sat. 

i6 

17 
i8 

19  51  38.32 

19  55  55-22 

20  0  11.40 

10.719 
10.689 
10.659 

20  58  38.9 
20  47     3.6 
20  35     4.6 

+28.47 
29.46 
30.44 

9  54-51 
10  14.85 

10  34.47 

0.862 
0.832 
0.802 

19  41  43.81 

19  45  40.37 
19  49  36.93 

SUN 
1  Mon. 

Tues. 

1 

19 

20 
21 

20     4  26.84 
20     8  41.53 
20  12  55.45 

10.628 
10.596 
10.564 

20  22  42.3 
20     9  57.0 
19  56  49.0 

+31.41 
32.36 
33.30 

10  53-35 

11  11.49 
II  28.85 

0.771 
0.740 
0.707 

19  53  33.48 

19  57  30.04 

20  I  26.60 

Wed. 
Thur. 

Frid. 

1 

22 

23 

24 

20  17     8.58 
20  21  20.92 
20  25  32.46 

10.531 
10.497 

10.464 

19  43  18.9 
19  29  26.9 

19  15  134 

+34.22 
35.12 
36.00 

11  45-43 

12  1. 21 

12  16.19 

0.674 
0.641 
0.607 

20     5  23.16 
20    9  19.71 
20  13  16.27 

Sat. 
:  SUN 
Mon. 

25 
26 

27 

20  29  43.19 
20  33  53.10 
20  38     2.19 

10.430 
10.396 
10.362 

19     0  38.7 

18  45  43-3 
18  30  27.6 

+36.88 

37-73 
38.57 

12  30.36 

12  43.71 
12  56.25 

0.573 

0.539 
0.505 

20  17  12.83 
20  21     9.39 
20  25     5.94 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 

30 
31 

20  42  10.46 
20  46  17.91 
20  50  24.54 
20  54  30.36 

10.327 
10.293 
10.259 
10.225 

18  14  51.8 

17  58  56.4 
17  42  41.7 

17  26     8.2 

+39.39 
40.21 

41.00 

41.78 

13     7.96 
13  18.86 
13  28.93 
13  38.19 

0.471 
0.437 
0.403 
0.369 

20  29     2.50 
20  32  59.06 
20  36  55.61 
20  40  52.17 

1  Sat. 

32 

20  58  35.36 

10.191 

S.  17     9  1 6. 1 

+42  55 

13  46.63 

'       0.335 

20  44  48.73 

1    Note.— Tl 

Tl 

le  sei 
bestg 
decrc 

[nidiameter  for  mea 
n  +  prefixed  to  tin 
taaing. 

n  noon  may 
s  hourly  ch.- 

bo  assumed  the  sam 
ingo  of  (Icclinaiion  i 

e  as  that  tor 
ndicates  tha 

apparent  noon 
t  south  declin 

ations  are 

Diff.  for  I  Hour. 

4-9-8565. 
(Table  HI.) 
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Ill 


AT  GREENWICH  MEAN  NOON. 

1 

Day  of  the  Month. 

u 

fS 
V 

> 

0 
Q 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
X  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE 

:  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

X 

X' 

e         ' 

n 

1 

M 

H 

*t 

h      m        8 

I 
2 

3 

I 
2 

3 

280  38 

281  39 

282  40 

7.5 
16.0 

24.6 

38 

39 
40 

03 

8.6 
17.0 

152.85 
152.86 
152.86 

+  0.57 
0.46 

0-34 

9.9926500 
9.9926507 
9.9926542 

-  0.3 

+  0.9 

2.0 

5  16  32.57 
5  12  36.65 
5     8  40.74 

4 

5 
6 

4 

5 
6 

283  41 

284  42 

285  43 

33-3 
42.1 

511 

41 
42 

43 

25.5 

341 
42.9 

152.86 
152.87 
152.88 

+  0.20 
4.0.07 
—  0.06 

9.9926605 
9.9926696 
9.9926812 

+  3.1 
4-2 

5.3 

5     4  44.83 
5     0  48.92 

4  56  53.00 

7 
8 

9 

7 
8 

9 

286  45 

287  46 

288  47 

0.2 

9.4 

18.7 

44 
46 

47 

51.8 
0.8 

lO.O 

152.88 
152.89 
152.89 

—  0.18 
0.28 
0.36 

9.9926952 
9.99271 14 
9.9927299 

+  6.3 
7-2 

8.1 

4  52  5709 
4  49     1. 18 

4  45     5.27 

ID 
II 
12 

10 
II 
12 

289  48 

290  49 

291  50 

28.0 
37.1 
46.1 

48 

49 
50 

19.1 
28.0 
36.8 

152.88 
152.88 
152.87 

—  0.42 
0.44 
0.43 

9.9927504 
9.9927729 
9.9927972 

+  9.0 

9.8 

10.5 

4  41     9-35 
4  37  13.44 
4  33  17.53 

13 

15 

13 
H 
15 

292  51 

293  53 

294  54 

54-9 

3.4 
II. 4 

51 
52 

54 

45-4 

53.8 

1.6 

152.86 
152.84 
152.82 

-0.39 
0.32 
0.24 

9.9928232 
9.9928509 
9.9928802 

+11. 2 
II. 9 
12.5 

4  29  21.62 
4  25  25.70 
4  21  29.79 

i6 

17 
i8 

16 

17 
18 

295  55 

296  56 

297  57 

19.0 
25.8 
32.0 

55 
56 

57 

9.0 
15.6 
21.6 

152.80 
152.77 
152.74 

—  0.12 

0.00 

+  0.13 

9.9929109 
9.9929433 
9.9929774 

+13. 1 
13.8 
14.6 

4  17  33.88 

4  13  37.97 
4    9  42.06 

19 

20 
21 

19 
20 

21 

298  58 

299  59 
301     0 

37-4 
41.9 

45-4 

5« 

59 
0 

26.8 
31. 1 

34-5 

152.70 
152.67 
152.63 

+  0.26 
0.38 
0.48 

9.9930132 
99930508 
9.9930902 

+15-3 
16.0 

16.8 

4    5  46.14 
4     I  50.23 

3  57  54.32 

22 
'    23 

.  24 

22 
23 

24 

302  I 

303  2 

304  3 

47.9 

49-3 
49.6 

I 
2 

3 

36.8 
38.0 
38.2 

152.58 

152.54 
152.49 

+  0.56 
0.62 
0.66 

9.993 1 31 5 

9.9931750 
9.9932206 

+17.7 
18.6 

19.5 

3  53  58.41 
3  50     2.50 
3  46    6.58 

25 
1    26 

27 

25 
26 

27 

305  4 

306  5 

307  6 

48.8 
46.9 

43-9 

4 

5 
6 

37-2 

351 
31.9 

152.44 
152.40 
152.35 

'  +  0.66 
0.64 

0-59 

9.9932687 

9.9933191 
9.9933719 

+20.5 

21-5 

22.5 

3  42  10.67 
3  38  14.76 
3  34  18.85 

28 
,    29 

30 
31 

28 

29 
30 

31 

308  7 

309  8 

310  9 

311  10 

39-9 

34-7 
28.5 

21.3 

7 

8 

9 
10 

27.7 
22.4 
16.1 

8.7 

152.31 
152.27 
152.22 
152.18 

-4-  0.50 
0.40 
0.28 
0.15 

9.9934272 

9.9934853 
9-9935458 
9.9936089 

+23.6 
24.6 
25.7 
26.8 

3  30  22.94 
3  26  27.03 
3  22  31.12 
3  18  35.21 

32 

32 

312  II 

13.2 

II 

05 

152.14 

4-  o.oi 

9.9936745 

+27.9 

3  14  3930 

NOTI 

t.— The  1 
equ 

lumbers  in  column  A 
inox  of  January  i'.o. 

correspond  to 

Lhe  true  eqi 

linox  of  the  date;  in  column  X'  t 

0  the  mean 

Diff.  for  I  Hour, 
— 9«.8296. 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

4 

THE  MOON'S 

1 

i 

8EMIDIAMBTBIL 

HORIZONTAL  PARALLAX 

UPPER  TRANSIT. 

AGS. 

Meoa. 

MMaifhi. 

Neea. 

DHL  tor 
t  Hoar. 

ICiaaiiht 

DHL  for 
1  Ho«r. 

IfcridJanof 
Gre«nwiek. 

DHL  lor 
t  Hoor. 

Nooo. 

I 

a 
3 

16 
t6 
t6 

8-4 

14-9 
18.4 

16 
16 
16 

<• 

1 3.0 
17.0 
19.0 

•              • 

59    7.6 
59  31-5 
59  44-a 

m 
•fl.31 

+0.30 

*       • 

59  2a9 
59  392 
59  464 

<fi.oo 

h       m 

13  139 

14  10.8 

15  4^2 

m 

t.30 
2.15 

6 
16.2 

17.2 

18.2 

4 

5 

6 

16 
16 
16 

18.9 
16.8 
13.7 

16 
16 
16 

18.1 
15.0 
10. 1 

59  46.0 

59  38.3 
59  23.2 

-0.13 
0.48 

0-75 

59  43a 
59  316 
59  X3-6 

-0.5a 

0.63 
085 

15  54-5 

16  42.9 

17  3a8 

tJO$ 
MMO 
1U)0 

19.2 
20.2 
21.2 

7 
9 

16     7.1 
16     0.7 

15  53-7 

16 
15 
15 

4.0 

57-3 
50.1 

59    a-9 
58  392 
58  13.6 

-0.93 
1.03 

X.XO 

58  51.4 
58  26.6 

58    as 

18  19.6 

19  10.4 

20  3.9 

t.07 
1.17 

2.99 

22.2 
23.2 
24.2 

'    lO 

II 

'    13 

15 
15 
15 

46.4 
38.8 
31.1 

15 
15 
15 

43.6 
35.0 
37.1 

57  46.7 
57  18.9 

56  50-4 

-I.I4 

X.I8 
1.20 

57  32.9 
57    4-7 
56  35-9 

-1.16 
I.I9 
1.SI 

21  at 

ai  57-7 

22  55.0 

t.38 

2-35 

25.2 
26.2 
27.2 

13 
«4 

;  «5 

15 
15 
15 

33.3 

15-3 
7.6 

15 
15 
15 

19.3 
11.4 

4-0 

56  21.4 

55  5M 
55  24-4 

-i.ai 
x.ao 
I-I3 

56    6.9 
55  38.2 
55  "I 

-i^i 
1.17 

23  49.8 

6 
0  41. 0 

9M$ 

28.2 
29.2 

a6 

i6 

»7 
i8 

15 

14 
(4 

a6 

54-6 
49-9 

14 
14 
14 

57-4 
53.0 

48.3 

54  58.5 
54  36.3 
54  19-3 

-1.01 
a83 
0.57 

54  46.8 
54  27.0 
54  »3.3 

-0^3 
©.71 

0-42 

1  28.3 

2  1 1.9 
2  52.9 

1.89 
1.76 

1.6 
2.6 

3-6 

»9 

ao 

31 

14 
14 
14 

47.a 
46.7 
48.8 

14 
14 
14 

46.7 

47-4 
50.9 

54    9-3 
54    7.6 

54  15-3 

-aa5 
-fo.12 

0-53 

54    7-3 
54  10.2 
54  23.0 

-0^ 
+0.32 

0.75 

3  3«-2 

4   IX.O 

4  504 

1.62 
1.62 
1.67 

4.6 

5.6 
6.6 

aa 

»3 

«4 

14 
15 
15 

53-7 

1-4 
11.7 

14 
15 
15 

57.3 

6.3 
17.8 

54  33-3 

55  1-5 
55  39-4 

fo.96 
1.38 
1.76 

54  46.1 

•55  193 
56     1.6 

+I.x8 
1.58 
1-93 

5  316 

6  15.8 

7  4-0 

1-77 
X.92 

2.X0 

7.6 

8.6 

9.6 

«5 

a6 

*7 

(5 
15 
15 

a4-3 
38.4 

53-3 

15 
15 

t6 

31.3 

45.8 

0.5 

56  25.6 

57  17.5 

58  XX.8 

+2.06 
2.24 
2.24 

56  51-0 

57  44-7 

58  384 

+2.l6 

2.26 
2.17 

7  56.9 

8  54-2 

9  54-6 

2.30 
2.47 

*-55 

10.6 
11.6 
12.6 

38 
39 

3* 

16 
16 
16 
16 

7.4 
19.6 

38.5 
33-4 

16 
16 
16 
16 

13-8 
24-5 
31-5 
34-1 

59    3-8 

59  48.6 

60  21.5 
60  39.2 

■f2.04 

X.64 

1.07 

+0.40 

59  27.4 

60  6.8 

60  32.4 
60  41.9 

+1.87 

1-37 
0.74 

+0.05 

10  55-7 

11  55.1 

12  51.6 

13  44-9 

a-53 
2.42 

2.28 

2.16 

13.6 
14.6 

15-6  . 
16.6 

3a 

x6 

33-7 

16 

33.3 

60  40.5 

-0.28 

60  35.2 

-0.59 

14  35-9 

2.09 

17.6 
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IX. 


GREENWICH 

MEAN 

TIME. 

THE  MOON'S   RIGHT 

'  ASCENSION 

AND  DECLINATION. 

• 

Hour. 

Right 
Ascension. 

Diflf.for 
X  Minute. 

Declination. 

Diflf.  for 
I  Minute. 

Hour. 

Right 
Ascension. 

Diff.  for 
1  Minute. 

Declination. 

Diflf.  for 
X  Minute. 

FRIDAY 

■  17. 

SUNDAY  19. 

h 

m 

8 

s 

e         *          If 

m 

h 

m 

s 

8 

• 

m 

m 

O 

21 

53 

50.85 

X.8802 

S.I3    33    39.8 

vi^Tji 

0 

23 

20 

10.67 

1.7439 

S.    2   44   42.7 

13.956 

I 

21 

55 

43.53 

1.8758 

13    20    52.2 

12.8x6 

I 

23 

21 

55.27 

1.7428 

2   30   45.2 

13.961 

2 

21 

57 

35-95 

1.8714 

13     8     1.9 

X2.859 

2 

23 

23 

39.81 

1.7418 

2    16 

47.4 

13.967 

3 

21 

59 

28.10 

Z.867X 

12  55     9.1 

12.902 

3 

23 

25 

24.29 

1.7408 

2      2 

49.2 

13.972 

4 

22 

I 

20.00 

X.86S8 

12  42  13.7 

12.945 

4 

23 

27 

8.71 

1.7400 

I    48 

50.8 

13.975 

5 

22 

3 

11.64 

X.8586 

12  29  15.7 

12.987 

5 

23 

28 

53.09 

1.7392 

I  34 

52.2 

13.978 

6 

22 

5 

3.03 

1.8544 

12  16  15.3 

13.027 

6 

23 

30 

37.42 

1.7385 

I  20 

53.4 

13.981 

7 

22 

6 

54.17 

x.85<H 

12     3  12.5 

X3.066 

7 

23 

32 

21.71 

1.7379 

I     6 

54.5 

13.982 

8 

22 

8 

45.08 

1.8465 

II  50     7.4 

13.104 

8 

23 

34 

5.97 

1.7373 

0  52 

55.5 

13.983 

9 

22 

lO 

35.75 

1.8425 

II  37     0.0 

13.14a 

9 

23 

35 

50.19 

1.7368 

0  38  56.5 

13.983 

lO 

22 

12 

26.18 

X.8387 

II  23  50.4 

13.178 

10 

23 

37 

34.38 

1.7364 

0  24 

57.5 

13.983 

II 

22 

H 

16.39 

X.8349 

II  10  38.7 

13.«3 

II 

23 

39 

18.56 

1.7361 

S.  0  10 

58.5 

13.983 

12 

22 

i6 

6.37 

x.83ia 

10  57  24.8 

13.848 

12 

23 

41 

2.72 

1.7358 

N.  0     3 

0.5 

13.982 

13 

22 

17 

56.13 

i.8a75 

10  44     8.9 

13.282 

13 

23 

42 

46.86 
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7 

7  35.6 

17.175 

8  57  22.37 

2.4360 

N.19  19  39.8 

13.243 

23 

10  48  44.71 

3.83X3 

N.  6 

50  24.0 

17.  3X3 

Th 

[URSDi 

\Y  30. 

SATURD- 

AY,  FEBRUARY  i. 

8  59  48.38 

2.4309 
2.4258 

N.19     6  21.3 
18  52  55.1 

13.372 
13.499 

0 

10  50  57.89  1 

3.3x83  |N.  6 

33  10.2 

17.246 

9      2    14.08 

9     4  39-47 

3.4306 

18  39  21.4 

13.624 

9     7     4.55 

2.4x54 

18  25  40.2 

13.747 

9     9  29.32 

3.4i<)3 

18  II  51.7 

X3.868 

9   II   53-79 
9   14   17.95 

3.4053 
2.400X 

17  57  56.0 
17  43  53.2 

X3.987 
14.105 

PHASES 

OF  THE  MOON. 

9   16  41.80 

2.3949 
2.3898 

17  29  43.4 
17  15  26.7 

X4.33X 

14.334 

9   19     5.34 

9  21   28.57 

2.3847 

17     I     3.3 

14.446 

d 

b     m 

9  23  51.50 

2.3797 

16  46  33.2 

14.556 

C 

Last  Quartei 

r     .     .     .    J 

an.      7 

3  24.9 

9  26   14.13 

2.3746 

16  31  56.6 

14.663 

• 

New  Moon 

.     14  I 

0  19.4 

9  28  36.45 

9  30  58.47 
9  33  20.19 

2.3695 
2.3645 
2.3595 

16  17  13.6 
16     2  24.3 
15  47  28.9 

14.769 
14.87a 

14.974 

3) 
0 

First  Quarte 
Full  Moon 

r     •     •     •     • 

.      22    I 

.    29  2 

4  42.3 
0  55-3 

9  35  41.61 

2.3545 
2.3496 

15  32  37.4 
15  17  20.0 

15.074 
15.172 

9  38     2.73 

9  40  23.56 

2.3447 

15     2     6.8 

X5.a68 

d      b 

9  42  44.09 

2.3398 

14  46  47.9 

15.36a 

c 

Perigee     . 

Jan. 

3  16. 1 

9  45     4-33 
9  47  24.28 

9  49  43.95 

2.3349 
2.330a 

2.3254 

14  31   23.4 

14   15  53.5 
14     0  18.2 

15-453 
15.543 
15.632 

Apogee     , 
Perigee     . 

.     .     I 
-     .     3 

9  16.4 
I   13.9 

?  52     3.33 

2.3207 

13  44  37-7 

15.718 

}  54  22.43 

2.3x59 

13  28  52.1 

15.802 

)   56  41.24 

2.3x12 

N.13   13     1.5 

15.883 

14 


JANUARY,  1896. 


XIII, 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Name  and  Direction 
of  Object. 


a  Arietis 
Aldebaran 
Regulus 
Spica 

a  Arietis 

Aldebaran 

Spica 

Saturn 

Venus 

a  Arietis 

Aldebaran 

Pollux 

Spica 

Saturn 

Venus 

An  tares 

Aldebaran 

Pollux 

Spica 

Saturn 

Venus 

Antares 

Mars 

Aldebaran 

Pollux 

Jupiter 

Saturn 

Venus 

Antares 

Mars 

Sun 

Pollux 

Jupiter 

Regulus 

Saturn 

Venus 

Antares 

Mars 

Sun 

Pollux      ' 

Jupiter 

Regulus 

Venus 

Antares 

Mars 

Sun 


W. 
W. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 


W. 
W. 
E. 
E. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 
E. 


Noon. 


7«  31  3 
41  42  50 

39  23  47 
93  25  17 

86  44  49 

55  34  12 
79     7  51 

103  5  40 
114     5  14 

loi  6  28 
69  40  56 
26  24  48 
64  42  41 
88  51  50 
100  57  43 
no  35  38 

83  52  51 

40  47  53 
50  15  38 
74  36     2 

87  47  40 
96     8     4 

104  23  54 

98  2  36 
55  10  3 
39  59  28 

60  24  15 

74  40  51 
81  43  31 

90  45  33 
118  10  30 

69  26  4 

54  23  24 

32  29  34 

46  21  52 

61  41  55 

67  25  52 

77  14     I 
104  56  14 

83  33     2 

68  38  19 

46  37  55 

48  54  31 

53  17  35 

63  52  7 

91  50  56 


P.L. 

of 
Diff. 


M97 
3441 

M74 
9x77 

«43 
2331 
2235 
2383 
2637 


0284 
2332 
2203 
2259 
2607 


2281 

2230 
2209 
2267 
2612 
2205 


2309 
2242 
2202 
8303 
2646 

aa33 
2472 
2566 

2283 
2243 

2275 
2367 
2701 
2276 
25x7 
26x0 

3335 
2294 

2318 

*779 
2328 

2576 
2665 


III»». 


74  17  7 

43  25  27 
37  37  10 
91  38  43 

88  32  13 

57  19  27 
77  20  o 

loi  19  16 

112  27  9 

102  54  25 

71  27  19 
28  12  28 
62  54  18 

87  4  50 

99  18  58 

108  47  II 

85  39  19 
42  35  50 
48  27  24 

72  49  14 

86  9  2 

94  19  44 

102  41  22 

99  48  22 

56  57  28 

41  47  52 

58  38  20 

73  2  58 

79  55  53 

89  3  40 

116  30  48 

71  12  28 
56  10  48 
34  16  10 

44  37  30 
60  5  17 

65  39  17 

75  33  12 

103  17  33 

85  18  II 
70  24  28 
48  23  14 

47  19  35 
51  32  17 
62  12  39 

90  13  29 


P.L. 

of 

DUE. 


2988 

8422 

2267 
2269 

2238 
2322 
2220 
2279 
2632 

2220 
2282 
2228 

2902 

2258 
2607 
2200 

2283 
2221 
22IZ 
2270 
2615 


1446 

2315 
2247 
2206 
2309 
2652 
2237 
2476 
257X 

2289 

2249 
2282 

2378 
2710 
2282 
2525 
2616 

2342 
23OD 

2335 
2790 
2335 
2584 
2672 


Vlh. 


76  3  24 

45  8  30 

35  50  22 

89  51  58 

90  19  44 

59  4  54 
75  32  3 
99  32  45 

no  48  57 

104  42  22 

73  13  45 
30  o  14 

61  5  53 

85  17  49 
97  40  12 

106  58  43 

87  25  44 

44  23  46 

46  39  13 
71  2  30 
84  30  27 
92  31  28 

100  58  53 

loi  34  o 
58  44  46 
43  36  10 

56  52  34 

71  25  13 
78  8  21 
87  21  53 

114  51   13 

72  58  44 

57  58     3 

36  2  36 

42  53  24 

58  28  51 

63  52  51 

73  52  33 
loi  39     o 

87  3  10 
72  10  27 
50     8  22 

45  44  54 

49  47     9 

60  33  22 

88  36  12 


P.L. 

of 

Diff. 


2280 
2405 

2259 
2261 

2234 
23x4 
2216 

2274 
2G26 

2220 
2280 
2225 
2202 
2258 
2606 
2200 

S285 

2223 
2214 
2273 
2618 
22  to 
2448 

93^ 
925X 

22II 
2316 

■658 
2242 

2482 

2576 

M95 

2255 

2288 

2389 
2719 
2288 
2532 
2623 

2348 
2307 
2342 
2802 
2342 
2592 
2680 


IXh. 


77  49  53 

46  51  57 

34     3  22 

88  5  I 

92  7  21 
60  50  33 

73  44     o 

97  46     7 
109  10  38 

106  30  19 

75  o  14 
31  48     5 

59  17  28 
83  30  48 
96     I  25 

105  10  15 

89  12  6 
46  II  39 

44  51  7 
69  15  51 
82  51  57 

90  43  16 
99  16  27 

103  19  30 

60  31  58 

45  24  21 

55  6  58 
69  47  37 

76  20  56 

85  40  14 

113  II  44 

74  44  51 
59  45  9 
37  48  53 
41     9  34 

56  52  36 
62     6  34 

72  12     4 
100     o  36 

88  47  59 

73  56  16 
51  53  20 
44  10  29 
48  2  II 
58  54  16 

86  59     5 


P.L 

of 

Diff. 


9272 

2389 
2252 

9254 

2231 
2307 

9213 
2^0 

96az 

9220 
2279 
2222 
2902 
2258 
2605 
2x99 

2288 
2225 
92x7 
2277 
2622 
9213 
9459 

2327 
2956 

82X6 
2324 
2664 
2247 

2487 
9581 

9303 
926X 


94OX 
2728 

2295 
2538 


•355 
9314 

3349 
38x4 

9350 

SS99 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

1^ 

Nain«  and  DiracUon 
of  Object 

Noon. 

P.I* 

of 

Diff. 

Illh. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

I>iff. 

IXh- 

P.L. 

of 

Diff. 

e         *         «r 

•          #          «r 

•       •      » 

•          »          «r 

8 

Jupiter 

Regulut 

Antares 

Mars 

Sun 

W. 
W. 
E. 
£. 
E. 

82  42  48 
60  35  36 
39  19  58 
50  41  34 
78  56     6 

8349 

«385 
8386 

9^96 

84    27    36 

62  X9  32 
37  36     3 

49     3  37 
77  20     X 

«357 
8S9a 

«S93 
«735 

86  12  13 
64     3  18 
35  5a  18 
47  as  52 
75  44     7 

t400 
840X 
a66o 
«74a 

87     56     40 

65  46  53 
34     8  44 

45  48  19 
74    8  23 

aS7x 
9407 
2408 

•669 

«750 

9 

JUPITBR 

Regulut 
Mars 

Sun 

W. 
W. 
E. 
E. 

96  36  17 
74  22  12 

37  43  46 
66  X2  23 

0406 
9444 
1719 
«79i 

98  19  41 
76    4  44 
36     7  32 
64  37  43 

24x5 

a73i 
2798 

100    2  55 
77  47     6 
34  31  33 
63     3  13 

1433 

a459 
a74a 
2808 

loi  4S  59 
79  a9  17 
3a  55  49 

61  28  ss 

8499 

1467 
a754 
a8x5 

xo 

Regulus 

Spica 

Sun 

W. 
W. 
£. 

87  57  34 
33  58  23 
53  40    5 

3504 
asio 
a8s8 

89  38  42 

35  39  aa 
52    6  52 

a5X3 

a5i7 
a866 

91  19  39 
37  20  II 
50  33  50 

3519 
a875 

93     0  26 
39     0  51 
49     c  59 

a5«7 
953a 

a884 

XI 

Regulus 

Spies 

Sun 

W. 
W. 
E. 

XOX    21   40 

47  «i  34 
41  19  37 

1565 
•5C9 

•930 

103     X  23 
49     I   12 
39  47  56 

8573 
a577 
3939 

104  40  55 
50  40  39 

38  16  27 

as8x 
3585 
9949 

106  20  16 

5a  19  55 
36  45  10 

3589 
959a 

•959 

xa 

Spies 

Saturn 

Sun 

W. 
W. 
E. 

60  33  35 
36  17  58 

29    X2      3 

•63a 
«749 
30x4 

62  XI  46 

37  53  33 
27  42     7 

9640 
0750 
3096 

63  49  46 

39  a9     6 
26  12  27 

3649 
«753 
y>39 

65  a7  3S 
41     4  36 
a4  43     3 

a657 
a756 
3053 

x6 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 

E. 

17  58  54 
82  50    0 

114  12  41 

336« 
9934 
yXH 

19  21  54 

81  18  24 

112  42  33 

3361 
a94a 
30x0 

ao  44  55 

79  46  58 

III  12  33 

3363 
3950 

30x7 

aa    7  54 

78  IS  43 

109  42  41 

3365 
a959 
3023 

17 

Sun 

a  Arietis 
Aldebaran 

W. 

E. 
E. 

29     X  43 

70  42    7 

102  xs  28 

3390 
3001 

3057 

30  24  II 

69  II  55 
100  46  26 

3395 
3008 

3064 

31  46  33 
67  41  52 

99  17  3a 

3401 
30x6 

9071 

33     8  48 
66  II  59 

97  48  47 

3407 
3oa3 
3077 

i8 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

39  58  26 

58  44  48 
90  26  55 

S43S 

3058 
3108 

41  20     3 

57  15  47 
88  58  55 

3439 
3065 

31x3 

4a  41  35 
55  46  54 
87  31     I 

9445 

307X 
5119 

44     3     I 
54  18     9 
86    3  14 

3449 
3077 
3x34 

19 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

50  49     X 
46  56     6 

78  45  47 

3467 
3104 
3146 

52  10     2 

45  a8     I 
77  18  33 

3471 
3x08 
3x50 

53  30  59 
44    0     I 
75  51  a4 

347a 
3x13 
3«53 

54  51  54 
4a  3a     7 
74  a4  19 

5475 
31x7 

315S 

ao 

Sun 

Fomalhaut 

Aldebaran 

W. 
W. 
E. 

61  36     5 

37      0   22 
67      9   49 

3478 
3985 
3x69 

62  56  54 
38  12  16 

65  43     3 

3477 
39*7 
3x7a 

64  17  44 
39  as     8 
64  16  20 

3476 
3875 
9173 

65  38  35 
40  38  53 
62  49  38 

9474 
3836 

3174 

ax 

Sun 

Fomalhaut 
Aldebaran 
PoUux 

W. 
W. 
E. 
E. 

72    23    28 
46    58    50 

55  36  30 
97  57  39 

3459 
3639 
3x78 
3070 

73  44  38 
48  16  42 

54     9  55 
96  a8  53 

3454 

3609 

3178 
3066 

75     5  53 

49  35     7 
52  43  20 

95    0     2 

9449 
3580 
3x78 
906x 

76  27  14 

50  54     3 

51  16  45 
93  31     5 

5443 
3554 

3x79 
9056 

aa 

1 

Sun 

Fomalhaut 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

83  15  47 
57  35  37 
44     3  59 
86     4  37 

3406 

3437 
3x83 
30*4 

84  37  55 
58  57  la 
42  37  29 

84  34  54 

3399 
3416 

3184 

90x7 

86    0  13 
60  19  10 
41   II     I 

83     5    a 

S990 
3396 
3x87 
9006 

87  22  41 
61  41  31 

39  44  36 
81  34  59 

3380 

S37« 
S190 
9000 
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GREENWICH  MEAN  TIME 

• 

LUNAR  DISTANCES. 

Mmm  aad  DiractkM 
«C  Object 

Midnight 

P.U 

of 

DIff. 

XVii. 

P.L. 

of 

Die 

XVIIP^ 

P.L. 

of 

Dit. 

XXI*i. 

of 

Dit. 

•           •• 

•        t        m 

• 

#          m 

•       •       « 

.  < 

Jupim 

Re^DS 

Aotaret 

Uamm 

Sum 

W. 
W. 
E. 
E. 
£. 

89  40  56 
67  30  18 
32  25  20 
44  10  58 
72  32  50 

1578 

•679 
«75« 

91    25      2 

69  13   32 

30  42    7 
42  33  50 

70  57  27 

•9» 

S4» 

•09 

93 
70 
28 

40 

69 

8  57 
56  36 
59     5 
56  55 
22  15 

«9» 

«4«9 
•490 
•099 

•773 

94  52  42 

72  39  29 
27  16  13 
39  20  14 
67  47  14 

«40* 
•498 
•498 
•7«9 

«78« 

'    9 

Jupim 
Regulot 
Uamm 

Sum 

W. 
W. 
E. 
E. 

X03  28  52 
81   II   17 
31  20  21 

59  54  47 

MS7 

1767 
««4 

X05  IX  34 
82  53     7 
29  45  xo 
58  20  50 

•444 

«48> 
•781 

•B9« 

106 

84 
28 

56 

54    6 

34  47 
10  17 

47    4 

•49s 

•489 
•795 
•■41 

108  36  27 
86  16  16 
26  35  43 
55  X3  29 

•499 

•497 
•BSD 

•849 

to 

Regains 

Spica 

Stm 

W. 
W. 
E. 

94  41     a 
40  41  20 

47  28  20 

«$35 
•599 
«093 

96  21  27 
42  21  39 
45  55  52 

•54a 
•546 

98 

44 
44 

I  42 

I  48 

23  35 

•550 
•554 

•9" 

99  4X  46 
45  4X  46 
42  5X  30 

•597 
1961 

It 

Rei^ot 

Spica 

Sum 

W. 

W. 
E. 

107  59  26 

53  59     X 
35  X4    6 

«596 
s6oo 

*969 

109  38  26 
55  37  56 
33  43  X5 

s6a0 
•bBo 

III 

57 
32 

17  X4 
16  40 
12  37 

•613 
i6t6 

•B9I 

X12  55  5X 

58  55  X3 
30  42  13 

«6n 
•«M 

t2 

Spica 

S  ATT  KM 

Sum 

W. 
W. 
£. 

67     5  12 
42  40     X 
23  13  56 

TfiU 

tyvo 
S069 

68  42  38 
44  15  21 
21  45     8 

•675 
9084 

70 

45 
20 

19  52 
50  36 
16  39 

•«3 
•7«9 

7x  56  55 
47  25  44 
x8  48  32 

•891 

•773 
9n8 

i6 

Sum 

a  Arieds 
Aldebann 

W. 
E. 
E. 

33  30  50 

76  44  39 
108  12  57 

S3«9 

3967 
5030 

24  53  42 

75  13  45 
106  43  22 

9374 
4976 

9098 

26 

73 
105 

16  28 
43     2 
13  56 

9379 
•9B4 

9044 

27  39    9 
72  12  29 

103  44  38 

nn 
in* 

»7 

Sum 

a  ArietU 
Aldebaran 

W. 
E. 
E. 

34  30  57 

64  42  15 
96  20    9 

54»3 
9030 
9063 

35  52  59 
63  12  40 

94  5X  39 

94S9 
9038 

9090 

37 
61 

93 

X4  54 

43  X4 
23  17 

94^4 

9045 
9096 

38  36  43 
60  13  57 
91  55    2 

949B 
9^5« 

18 

Sum 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

45  a4  «« 
5«  49  31 
84  35  33 

9454 
908t 

9X39 

46  45  38 

51   21      0 

83    7  58 

9457 
9087 

y33 

48 

49 
81 

6  50 

52  35 

40  29 

94«l 
9099 
9S9IB 

49  27  58 
48  24  17 

80  13     5 

9489 
9090 

9x43 

«9 

Sum 

«Arietis 

Aldebaran 

W. 

E. 
E. 

56  12  46 
41     4  18 
72  57  19 

9«7« 
5X« 
Site 

57  33  37 
39  36  34 
71  30  22 

9477 
9«a« 
Si«3 

58 
38 
70 

54  27 
8  56 
3  28 

9478 
9130 
9t«5 

60  15  16 

36  4X  23 
68  36  37 

9478 

9199 

S188 

20    [ 

Sum 

Fomalhant 

Aidebaran 

W. 
W. 
E. 

66  59  28 

4X  53  28 
6x  22  58 

947« 
S7«3 
9«75 

68  20  23 
43     8  48 
59  56  19 

9470 
9743 
9J77 

69 
44 
58 

41  21 
24  50 
29  42 

3466 

3705 
9178 

71     2  23 

45  4X  32 
57     3     6 

9483 
9871 
9*78 

21 

Sum 

Fomalhant 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

77  48  42 
52  13  28 

49  50  " 
92     2     2 

9498 

3179 
3051 

79  10  16 

53  33  21 
48  23  37 
90  32  52 

9431 

S50« 
3180 

9<H5 

80 

54 
46 

89 

3x  58 

53  41 

57     4 

3  35 

94*3 

3480 
3»8o 
9099 

81  53  48 
56  14  27 

45  30  31 
87  34  10 

94(5 
94)9 
3r8t  , 
309a  ' 

22    ' 

1 

Sum 

Fomalhant 
Aldebaran 
PoUux 

W. 

W. 
E. 
E. 

88  45  20 

63     4  15 
38  18  15 
80     4  46 

3370 

9357 

319^ 
9990 

90    8  II 
64  27  21 

36  5X  59 
78  34  21 

3359 
3338 
3*» 

3981 

9X 
65 
35 
77 

3X  14 

50  49 

25  50 

3  44 

334« 

3319 
JW7 
•970 

92  54  30 
67  M  39 
33  59  49 
75  32  54 

93)6 
3300 
3*1 6 
•980 

1 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

P.  L. 

P.L. 

P.L. 

P.L. 

Nsoi«  «nrf  Dlreetion    1 

Noon. 

of 

Illh- 

of 

Vlh. 

of 

IXh. 

of 

of  ObJMt 

DiiL 

Diff. 

Diff. 

Diff. 

•        f        n 

m       t       t 

%         t         m 

•        »        •• 

33 

Sow 

W. 

94  18    0 

S335 

95  41  43 

33" 

97     5  4a 

3398 

98  29  56 

SiBs 

Frmiathaut 

W. 

68  38  50 

S38a 

70     3  22 

3364 

71  28  16 

3^47 

72  53  30 

V^ 

a  FcKABi 

w. 

46  31   24 

SS5I 

47  54  36 

33ai 

49  18  23 

339> 

50  42  44 

33^ 

Pollux 

E. 

74     I  51 

•949 

7a  30  34 

•938 

70  59    3 

9926 

69  37  17 

39x3 

lllHTRM 

Regnlat 

E. 

86  52  10 

«fl97 

85  19  47 

a886 

83  47  10 

•873 

82  X4  17 

•B61 

E. 

no  55  20 

«94a 

109  23  54 

•931 

107  52  14 

99x8 

X06  ao  x8 

•906 

S4 

8tiN 

W. 

105  35  la 

33to 

107     I     9 

3x94 

108  27  25 

S178 

X09  54     X 

Sx6i 

Foffmlhaut 

W. 

80    4  57 

3141 

81  32  X7 

3124 

8a  59  58 

S107 

84  27  59 

3090 

a  pAKnui 

W. 

57  5a  33 

3133 

59  20    a 

3109 

60  48     X 

S085 

62  16  29 

3oe« 

Pollux 

IC. 

61  44  22 

0846 

60  10  54 

383a 

58  37     8 

•817 

57     3     a 

•803 

lUflTttN 

Kffgulut 

K. 

74  35  47 

«;95 

7a  51  12 

•779 

71  16  X7 

•765 

69  41     3 

3730 

E. 

98  36  32 

s8sK 

97     a  54 

•823 

95  a8  56 

3808 

93  54  39 

•79^ 

■5 

Sun 

W. 

117  12  10 

S073 

X18.40  53 

3055 

120    9  58 

3035 

121  39  37 

3017 

a  PngAiii 

W. 

69  45  50 

a9So 

71   17     5 

apaS 

72  48  48 

•907 

74  20  58 

3887 

nAiirtlt 

W. 

26  22  33 

•8q3 

a7  56  57 

•777 

a9  31  55 

0758 

31     7  26 

3737 

Pollux 

E. 

49     7  3J 

■7M 

47  31  ai 

•707 

45  54  50 

3690 

44  17  57 

3673 

E. 

61  39  44 

9669 

60    2  23 

•653 

58  24  40 

•636 

56  46  34 

3619 

E. 

85  5H     I 

•7" 

84  21  36 

•694 

82  44  48 

3677 

81     7  37 

•659 

•A 

fi  Prgnnl 

W. 

8a    8  96 

■7«5 

83  43  14 

1765 

85  18  28 

3746 

86  54     7 

3737 

(1  Aliritill 

W. 

39  la  49 

1616 

40  51  22 

•S9S 

42  30  24 

•574 

44    9  55 

•553 

Pollux 

E. 

36    7  53 

1390 

34  a8  44 

•574 

3a  49  13 

•557 

31     9  19 

•54^ 

E. 

48  30    9 

1531 

46  49  39 

•5U 

45     8  45 

•496 

43  27  26 

•479 

E. 

7a  55  43 

•370 

71  16     7 

•55« 

69  36    6 

•534 

67  55  40 

3316 

47 

ff  Pf«ttAllt 

W. 

94  58  a8 

•639 

96  36  30 

•^•3 

98  14  54 

•607 

99  53  39 

«S9^ 

t»  Aiinti* 

W. 

5i  34  a8 

H53 

54  16  45 

•436 

55  59  a8 

3418 

57  42  37 

•399 

Kf'Kului 

E. 

59  a;  11 

•416 

57  44  13 

8408 

56    0  50 

•391 

54  17    a 

•573 

SplOA 

£. 

ik3  a8     X 

•«« 

III  45     7 

•4" 

no     X  48 

•393 

108  x8    3 

3376 

•n 

«  AH(*ti« 

W. 

66  t4  50 

«St3 

68  10  30 

••97 

69  56  34 

tsBz 

71  43     I 

8*68 

Aldf^hAran 

W. 

35  5X  55 

t3" 

37  3a  53 

•479 

39  14  36 

•449 

40  57     I 

3«n 

Kt^K^^lvia 

E. 

45  31  55 

«t»i 

43  45  4a 

n76 

41  59    7 

S36l 

40  12  xo 

•HS 

Spim 

E. 

99  33  15 

••94 

97  47     6 

••?• 

96    0  34 

••4s 

94  13  40 

•nb 

a^ 

«  Anotiii 

W. 

80  40  36 

ti9B 

8a  29    7 

tt86 

84  17  55 

•*?♦ 

86    7     I 

««« 

AMobdVAn 

W. 

49  38  11 

•S09 

51  23  58 

••90 

53  10  12 

••73 

54  56  51 

••Si 

SpioA 

E, 

85  13  54 

Utl 

83  a4  58 

«70 

81  35  45 

3IS9 

79  46  15 

•148 

Sati^rh 

E. 

I to  56  50 

••J4 

109    9  13 

t« 

X07  ax  17 

3909 

105  33    3 

ti0i 

'  3^ 

rt  AnVli« 

W. 

95  »6  15 

ttt9 

97     6  45 

txis 

98  57  as 

3x07 

100  48  X4 

not 

AUiol^AVAn 

\V\ 

63  55  i5 

•m 

65  44     a 

•184 

67  3a  53 

K7« 

69  ai  57 

vm 

j  SpioA 

K. 

7^  34  50 

w^ 

68  44     5 

•096 

66  53    0 

•090 

65     I  46 

•oBs 

Satvrn 

E, 

96  27  56 

1 

94  38  15 

M43 

91  48  22 

«37 

90  58  19 

«Si 

^1      AUM>ArAn 

\\\ 

7S  29  4S 

1 

tt«s 

80  19  43 

«i» 

81    9  42 

•138 

83  59  43 

«S7 

i  ToUnx 

\\\ 

35  ax  4X 

•o8t 

37  13     8 

•a?9 

39    4  40 

•077 

40  56  15 

«73 

j                 SpiOA 

F  , 

55  43  45 

•t*7 

53  51  55 

•065 

5a    0     a 

1 

50     8     8 

»6« 

;        1  S^rrRN 

K, 

Si  46  14 

•"« 

70  55  36 

axtt 

78    4  55 

1     snt 

76  14  13 

•lis 

j  AntAtv* 

E. 

xox  36  14 

•06s 

99  44  x8 

•ote 

97  5a  ao 

•od 

96    0  ao 

306t 
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FEBRUARY,  1896. 


I. 


AT  GREENWICH  APPARENT  NOON. 


•a  -9 

«  O 

o  o 

•5  6 

o  o 

C«  M 

Q  Q 


Sat 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid 

Sat. 

SUN 

Mon. 

Tues. 
Wed. 
Thur 
Frid. 
Sat. 

SUN. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 
23 

24 

25 
26 

27 

28 

29 

30 


THE  SUN'S 


Apparent 

Diff.  for 

Rigl 

It  Ascension. 

I  Hour 

h 

m 

s 

s 

20 

58 

3770 

10.192 

21 

2 

41.89 

10.158 

21 

6 

45.28 

10.124 

21 

10 

47.86 

10.091 

21 

14 

4965 

10.058 

21 

18 

50.64 

10.025 

21 

22 

50.84 

9.992 

21 

26 

S^'^S 

9-959 

21 

30 

48.88 

9.927 

21 

34 

46.73 

9-895 

21 

38 

43.81 

9.863 

21 

42 

4013 

9.831 

21 

46 

3569 

9-799 

21 

50 

30.49 

9.768 

21 

54 

24.56 

9-737 

21 

58 

17.88 

9.706 

22 

2 

10.47 

9.676 

22 

6 

2.34 

9.647 

22 

9 

53-50 

9.618 

22 

13 

43-97 

9589 

22 

17 

33-75 

9.561 

22 

21 

22.87 

9-533 

22 

25 

11-34 

9.506 

22 

28 

59.18 

9.480 

22 

32 

4639 

9.455 

22 

3^ 

33-02 

9-431 

22 

40 

19.07 

9.408 

22 

44 

4-57 

9.385 

22 

47 

4953 

9.363 

22 

51 

33-99 

9.342 

Apparent 
Declination. 


DiflF.  for 
X  Hour. 


It 


7    9    6.3 

6  51  55-8 
6  34  27.7 

6  16  42.1 

5  58  39-6 
5  40  20.6 


i» 
+42.56 

43-31 
44.04 

+44.75 

45.45 
46.13 


5  21  45.4  ,  +46.79 

5      2  54.5  I      47.44 

4  43  48.3      48.07 

4  24  27.1     +48.68 

4    451-6.    49.27 
3  45     2.0  I    49.85 

3  24  58.8  '  +50.41 

3    4  42.4      50.94 
2  44  13-4  I    51-46 


2  23  32.1 
2  2  39.1 
I  41  34.6 


+51-97 
52.45 
52.91 


I  20  19.3    +53.36 

o  58  53-4  '    53.79 
o  37  17.5  ■    54.20 


10  15  31.8  '  +54.59 
9  53  37-0      54-97 

9  31  33-2  ;    55.33 


9  9  21.0 
8  47  0.8 
8  24  32.7 

8  I  57-4 
7  39  150 


+55-68 
56.01 

56.32 
56.62 

56.90 


S.    7  16  26.1    +57.17 


Semi- 
diameter. 


6 

6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 
6 


n 


6.  II 

5-96 
5-80 

5-64 
5-47 
530 

5-12 

4-94 
4.76 

4-57 
4-38 
4.19 

4.00 
3.80 
3.60 

3-40 
3.20 

2.99 

2.79 
2.58 
2.36 

2.15 

1-93 
1.70 

1.48 

1-25 
1. 01 

0.77 
0-53 


16  10.29 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


68.29 
68.17 
68.06 

67.95 

67-83 
67.72 

67.60 
67.49 
67.38 

67.26 

67-15 
67.04 

66.94 
66.83 
66.73 

66.62 
66.52 
66.42 

66.32 

66  23 
66.13 

66.04 

65-95 
65.86 

65.78 
65.70 
65.62 

65.54 
65.46 

65.39 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m  8 

3  46.70 

3  54.32 

4  1-14 

4  7.15 

4  12.36 

4  16,78 

4  '20.42 

4  23.26 

4  25.33 

4  26.63 

4  27.15 

4  26.91 

4  25.92 

4  24.18 

4  21.69 

4  18.46 

4  14-51 

4  9.84 

4  4.46 

3  58.39 

3  51.64 

3  44.22 

3  36.16 

3  27.46 


3 

3 
2 

2 

2 


18.15 
8.25 

57.77 
46.75 
35-19 


12  23.12 


DiflF.  for 
I  Hour. 


8 

0.334 
0.300 

0.267 

0.234 
0.201 
0.168 

0.135 
0.102 

0.070 

0.038 
0.006 
0.026 

0.057 
0.088 
O.IZ9 

0.150 

o.x8o 
0.209 

0.238 
0.267 
0.295 

0.322  I 
0.349  I 
0.375  1 

! 
0.400  I 

0.425  , 
0.448 

0.470 

o  492 

I 

0.513  I 


Note. — The  mean  time  of  seniidiameter  passing  may  be  found  by  subtracting  o«.i9  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


II. 


FEBllUAKY,  1896. 


21 


• 

» 

AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

« 
0 

■ 

•2 

c 

Equation  of 

Sidereal 

;^ 

«/ 

Time, 

Time. 

0 

0^ 

to  be 

or 

5 

a 

Subtracted 

Right  Ascension     | 

0 

O 

4 

Apparent 

Di«f.  for 

Apparent 

Diff.  for 

from 

DiflF.  for 

of 

ft 

Right  Ascension. 

X  Hour. 

Declination 

I  Hour. 

Mean  Time. 

X  Hour. 

] 

Mean  Suil 

h 

m        s 

s 

e         « 

»• 

n 

m        8 

8 

h 

m        8 

Sat. 

I 

20 

58    35-36 

10. 191 

S.17     9 

16. 1 

+42.55 

13    46.63 

0.335 

20 

44  48.73 

5wv; 

2 

21 

2  39-54 

10.158 

16  52 

6.0 

4329 

13    54.26 

0.301 

20 

48  4528 

• 

Moo. 

3 

21 

6  42.92 

10.124 

16  34 

38.0 

44.02 

14       1.08 

0.267 

20 

52  41.84 

Tues. 

4 

21 

10  45.49 

10.091 

16  16 

52.7 

+44.73 

14      7.09 

0.234 

20 

56  38.40 

Wed. 

5 

21 

14  47.27 

10.058 

15  58 

50-5 

45.44 

14    12.32 

0.201 

21 

0  34-95 

Thur. 

6 

21 

18  48.25 

10.025 

15  40 

31.7 

46.12 

14    16.74 

0.168 

21 

4  31.51 

Frid. 

7 

21 

22  48.45 

9.992 

15  21 

56.7 

+46.79 

14    20.38 

0.135 

21 

8  28.06 

Sat 

8 

21 

26  47.86 

9.959 

15     3 

6.0 

47-43 

14    23.24 

0.102 

21 

12  24.62 

WN 

9 

21 

30  46.49 

9.927 

H  43 

59-9 

48.06 

14    25.31 

0.070 

21 

16  21.18 

* 

Moo. 

lO 

21 

34  44-35 

9895 

14  24 

38.9 

+48.67 

14    26.62 

0.038 

21 

20  17.73 

Tues. 

II 

21 

38  41.44 

9.863 

H     5 

3-5 

49.27 

14    27.15 

0.006 

21 

24  1429 

Wed. 

12 

21 

42  37.77 

9.831 

13  45 

14.0 

49.84 

14    26.92 

0.025 

21 

28  10.84 

Thur. 

13 

21 

46  33.33 

9.800 

13  25 

10.9 

+50.40 

14    25.93 

0.057 

21 

32     7-40 

Frid. 

H 

21 

50  28.15 

9.769 

13     4 

54-7 

50.94 

14   24.19 

0.088 

21 

36     3.96 

Sat 

15 

21 

54  22.23 

9.738 

12  44 

25.8 

51.46 

14    21.72 

0.1 19 

21 

40    0.51 

WN. 

i6 

21 

58  15-56 

9.707 

12  23 

44.6 

+51.96 

14    18.50 

0.149 

21 

43  57-06 

Mon. 

17 

22 

2     8.17 

9.677 

12     2 

51.6 

52.45 

14    14-55 

0.179 

21 

47  53-62 

Tues. 

i8 

22 

6    0.06 

9.647 

II  41 

47.2 

52.91 

14      9.89 

0.209 

21 

51  50.18 

Wed. 

19 

22 

9  5125 

9.618 

II  20 

31.8 

+53.36 

14      4-52 

0.238 

21 

55  46.73 

Thur. 

20 

22 

13  41-74 

9.590 

10  59 

6.0 

53-79 

13    58.45 

0.267 

21 

59  4328 

Frid. 

21 

22 

17  31.54 

9.562 

10  37 

30.0 

54.20 

13    51-70 

0.295 

22 

3  39- 84 

Sat 

22 

22 

21  20.69 

9-534 

10  15 

44-4 

+54-59 

13    44.30 

0.322 

22 

7  36.40 

SUN. 

23 

22 

25     9-19 

9.507 

9  53 

49-5 

54.97 

13    36-24 

0.349 

22 

II  32.95 

Mon 

24 

22 

28  57-05 

9.482 

9  31 

45-7 

55-33 

13    27.55 

0.375 

22 

15  29.50 

Tues. 

25 

22 

32  44.30 

9.457 

9     9 

33-4 

+55-68 

13    18.24 

0.400 

22 

19  26.06 

Wed. 

26 

22 

36  30.96 

9.432 

8  47 

13.1 

56.01 

13      8.34 

0.424 

22 

23  22.61 

Thur. 

27 

22 

40  17.04 

9.409 

8  24 

45.0 

56.32 

12    57-87 

0.447 

22 

27  19.17 

Frid. 

28 

22 

44     2.57 

9.386 

8     2 

9-5 

56.62 

12    46.85 

0.470 

22 

31   15-72 

Sat 

29 

22 

47  47.57 

9.365 

7  39 

27.0 

56.91 

12    35.29 

0.492 

22 

35  12.28 

SUN. 

30 

22 

51  32.06 

9.344 

1 

S.    7  16 

38.0 

+57.18 

12    23.23 

0.513 

22 

39     8.83 

Wow.— T 

heiei 

Dtiidiameter  for  mea 

Q  noon  may 

be  assumed  the  sam 

e  as  that  for 

apparent  noon 

• 

DifF.  for  I  Hour 

T 

hedc 

;n  +  prefixed  to  th( 

B  hourly  chs 

inge  of  declination  i 

ndicates  tha 

it  south  declin: 

ttions  are 

-f-9-8565. 

L 

decn 

Msing 

« 

(Table  HI.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


a 
o 

S 

o 


C« 

Q 


I 

2 
3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 
23 

24 

25 
26 

27 
28 

29 
30 


Q 


32 

33 

34 

35 
36 

37 

38 

39 
40 

41 

42 
43 

44 

45 
46 

47 
48 

49 

50 
51 
52 

53 

54 
55 

56 

57 
58 

59 
60 

61 


THE  SUN'S 


TRUE  LONGITUDE. 


312 
313 

314 

315 
316 

317 

318 
319 
320 

321 
322 

323 


1  132 

2  4.0 

2  53-9 

3  430 

4  310 

5  18.2 

6  4.4 

6  49.6 

7  33  7 


8 
8 


16.8 

58.7 


9  39-3 


324  20  18.5 

325  20  56.3 

326  21   32.6 

327  22     7.2 

328  22  40.2 

329  23  1 1.4 

330  23  40.8 

331  24     8.3 

332  24  33.8 

333  24  57.3 

334  25  18.9 

335  25  38.7 

336  25  56.4 

337  26  12.2 

338  26  26.2 

339  26  38.4 

340  26  48.7 

341  26  57.3 


II  0.5 

11  511 

12  40.9 

13  29.8 

14  17.8 

15  4.8 

15  50-8 

16  35-9 

17  19.8 

18  2.8 

18  44.6 

19  25.1 

20  4.1 

20  41,7 

21  17.9 

21  52.4 

22  25.2 

22  56.3 

23  25.5 

23  52.9 

24  18.3 

24  417 

25  31 

25  22.8 

25  40.4 

25  56.1 

26  lO.O 

26  22.0 

26  32.2 

26  40.7 


Diff.  for 
I  Hoar. 


52.14 
52.10 

52.06 

52.02 

51.98 
51.94 

51.90 
51.86 
51.82 

51-77 
51.72 

51.66 

51.60 

51-54 
51.48 

51-41 

51-34 
51.26 

51.18 
51.10 
51.02 

50.94 
50.86 

50.78 

50.70 
50.62 

50-55 
50.47 
50.30 


150.32 


LATITUDE. 


•+-  O.OI 

—  0.13 
0.24 

—  0.35 
0.44 
0.49 

—  0.51 
0.52 
0.48 

-0.43 
0.34 
0.24 

—  0.12 
0.00 

+  0.14 

+  0.25 
0,36 
0.45 

+  0.52 
0.56 

057 

+  0-54 
0.49 

0.40 

+  0.31 

0.19 

-f  0.07 

-  0.08 

0.21 

-0.33 


Logarithm 

of  the 

Radius  Vector 

of  the 

Bmrth. 


9.9936745 

9-9937427 
9.9938132 

9-9938859 
9.9939607 
9.9940375 

9. 994 II 60 
9.9941962 
9.9942779 

9.9943610 

9-9944453 
9-9945308 

9.9946173 
9.9947048 
9-9947932 

9.9948827 

9-9949732 
9.9950648 

9-9951575 
9-9952515 
9-9953467 

9-9954433 

9-9955+13 
9.9956410 

9-9957424 

99958455 

99959503 
9.9960569 

9.9961653 
9.99627^3 


Diff.  for 
z  Hour. 


+27.9 
28.9 
29.8 

+30.7 
31.6 

32.5 

+33-3 
33-9 
34-4 

+34-9 

35-4 
35.8 

+36.2 
36.7 
37-1 

+37-5 
379 
38.4 

+38.9 

39-4 
39-9 

+40.5 
41.2 
41.9 

+42.6 

43.3 
44.0 

44-7 
45-5 

+46.2 


Mean  Time 

of 

Sidereal  Nooil 


n      m  8 

3  14  3930 

3  10  43.38 

3  6  47.47 

3  2  51.56 

2  58  55-65 

2  54  59-74 

2  51  3.83 

2  47  7.92 

2  43  12.01 

2  39  16.10 

2  35  20.19 

2  31  24.28 

2  27  28.38 

2  23  3247 

2  19  36.56 

2  15  40.65 

2  II  44-74 

2  7  48.83 

2  3  52.92 

59  57  01 

56  1. 10 

52  519 

48  9.28 

44  13-38 

40  17.47 

36  21.56 

32  25.65 

28  29.74 

24  3383 

I  20  37.92 


Note.— The  numbers  in  column  K  correspond  to  the  true  equinox  of  the  date;  in  column  A'  to  the  mean 
equinox  of  January  i'.o. 


Diff.  for  X  Hour, 
— 9*.8296. 
(Table  IL) 


W.  FEBRUARY,  1896.  23 


24  FEBRUARY,  1896. 


FEBRUARY,  1896.  25 


26  FEBEUABY,  1896.  TIL 


FEBRUARY,  1896. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S   RIGHT  ASCENSION  AND  DECLINATION. 


Right 
Ascension. 


Diff.  for 
I  Minute. 


Declination. 


THURSDAY  13. 


m  8 

40  25.30 

42  19.38 

44  13*20 

46  6.75 

48  0.03 

49  53.06 
51  45-83 
53  38.35 
55  30.62 
57  22.64 

59  14.42 

1  5.96 

2  57.27 

4  48.35 

6  39.20 

8  29.82 

10  20.22 

12  10.41 

14  0.38 

15  50.14 
17  39.70 
19  29.05 
21  18.20 
23  7.16 


s 
.9036 

.8992 
.8947 
.8902 
.8859 
.8817 

.8774 
.8732 
.8691 
.86:,o 

.8610 

.8571 
.8532 
.8494 

.8456 

.8418 
.8382 
.8346 
.8311 
.8277 
.8242 
.8208 
.8176 

.8144 


5 
4 
4 
4 
4 
3 
3 
3 
3 

3 

2 

2 
2 
2 
2 
I 
I 
I 
I 


I 

49 
36 

24 
II 

59 
46 

33 
20 

8 

55 
42 

29 
16 

3 
50 
36 

23 
10 


o  57 

o  43 
o  30 

o  17 
o     3 


51. 1 
24.4 

54.5 
21.5 
45-4 
6.3 
24-3 
39.4 
51.7 

1.2 

8.0 
12.2 

13.8 
12.9 

9.4 

3.5 

55.3 
44.8 

32.0 

17.0 

59.9 

40.7 
19.4 

56.2 


FRIDAY  14. 


24 

55-93 

1.8113 

26 

44.51 

1.8082 

28 

32.91 

1.8051 

30 

21.12 

1. 8021 

32 

9.16 

1.7992 

33 

57.03 

1.7964 

35 

44.73 

1.7936 

37 

32.26 

1.7908 

39 

19.63 

1.7882 

41 

6.85 

J. 7857 

42 

53.91 

1.7832 

44 

40.83 

1.7807 

46 

27.60 

1.7782 

48 

14.22 

1.7759 

50 

0.71 

1.7737 

51 

47.07 

I. 7716 

53 

33.30 

1.7694 

55 

19.40 

1.7673 

57 

5.38 

1.7653 

58 

51-24 

1.7634 

0 

36.99 

I. 7616 

2 

22.63 

1.7598 

4 

8.16 

1.7580 

5 

53-59 

1.7564 

7 

38.93 

1.7548 

9  50 

9  37 
9  23 
9  10 
8  56 
8  42 
8  29 

8  15 
8     2 


7 

7 

7 

7 
6 

6 

6 

6 

5 
5 
5 
5 
5 
4 
4 
4 


48 

34 
21 

7 

53 

39 

25 
12 

58 

44 

30 

16 

2 

48 

34 
21 


31. 1 
4.1 

35.2 
4.6 

32.3 

58.3 
22.6 

45.4 

6.7 
26.5 

44.9 
2.0 

17.8 

32.3 

45.6 

57.7 

8.7 

18.6 

27.5 
35.4 
42.4 
48.5 
53.8 

58.3 
2.1 


Difif.  for 
1  Minute. 


13.418 
12.472 

12.524 
12,576 
12.627 
12.676 
12.724 
12.772 
xa.8i8 
12.864 
12.908 
12.951 
12.994 
13.037 
13.078 

13.117 
13.156 
13.194 
13.232 

13.26S 

13.303 
13.338 
13.371 
13.403 


3.434 
3.466 
3.496 
3.524 
3.553 
3.581 

3.608 

3.633 
3.658 
3.682 

3.704 
3.726 

3.747 
3.768 
3.788 

3.807 
3.826 

3.843 

3.860 

3.876 

3.891 

3.905 
3.918 

3.931 
3.942 


Hour. 


Right 
Ascension. 


Diff.  for 
I  Minute. 


Declination. 


O 
I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 
20 

21 

22 

23 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


h 
23 
83 


m 

7 
9 


SATURDAY  15. 


S. 


23  II 
23  12 

23  14 
23  16 

23  18 
23  19 
23  21 
23  23 
23  25 
23  26 
23  28 

23  30 
23  32 

23  33 
23  35 
23  37 
23  39 
23  40 
23  42 
23  44 
23  45 
23  47 


s 

8 

38.93 

1-7548 

24.17 

1.753* 

9.32 

X.7517 

54.38 

1.7503 

39.36 

X.7491 

24.27 

1.7478 

9.10 

X.7466 

53.86 

1.7455 

38.56 

X.7444 

23.19 

X.7433 

7.76 

1.7425 

52.29 

1.74x7 

36.77 

1-7409 

21.20 

1.740a 

5.59 

1.7395 

49.94 

1.7388 

34.25 

X.7383 

18.54 

X.7379 

2.80 

X.7375 

47.04 

X.7372 

31.27 

1.7370 

15.48 

X.7368 

59-68 

1.7367 

43.88 

1.7367 

S. 

N. 


N. 


SUNDAY  x6. 


23  49 

23  51 

23  52 

23  54 

23  56 

23  58 

23  59 
I 

3 

5 
6 

8 

10 

12 

13 
15 
17 
19 

20 
22 

24 
26 

27 
29 
31 


O 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


28.09 

1.7368 

12.30 

1.7368 

56.51 

X.7369 

40.73 

x.737a 

24.97 

X.7375 

9.23 

x.7379 

53.52 

1.7383 

37.83 

X.7388 

22.18 

1.7394 

6.56 

X.7400 

50.98 

X.7408 

35.45 

1.74x6 

19.97 

1.7424 

4.54 

x.7433 

49.17 

1.7443 

33.86 

X.7453 

18.61 

1.7465 

3.44 

X.7477 

48.34 

1.7489 

33.31 

1.750a 

18.37 

X.75X7 

3-52 

1.753a 

48.76 

X.7547 

34.09 

X.7564 

19.52 

X.7581 

N. 


I  15 

I  29 

I  43 

1  57 

2  II 


N. 


a 
a 
a 

3 
3 
3 
3 

4 

4 

4 

4 

4 

5 

5 

5 

5 
6 

6 

6 

6 


25 
39 
52 
6 
20 

34 
48 
a 
16 
30 
44 

57 
II 

25 

39 

53 
6 

20 

34 

47 


lO.O 
lO.O 

9.6 

8.7 

7.3 

5-4 

2.9 

59.7 

55.9 

51.4 
46.1 

40.0 

33.1 

25.3 
16.5 

6.8 

56.0 

44.2 

31.3 

17.2 

2.0 

45.6 
27.9 

8.8 
48.4 


Diff.  for 
1  Minute. 


4 

21 

2.1 

13.94a 

4 

7 

5.2 

X3.953 

3 

53 

7.7 

X3.964 

3 

39 

9.5 

X3.974 

3 

25 

X0.8 

13.983 

3 

XI 

X1.6 

13.99X 

a 

57 

II. 9 

13.998 

2 

43 

II. 8 

14.004 

a 

29 

11.4 

14.010 

a 

15 

10.6 

14.013 

a 

I 

9.6 

14.0x9 

I 

47 

8.3 

14.033 

X 

33 

6.8 

i4.o«7 

X 

19 

5.1 

14.008 

X 

5 

3.4 

14.099 

0 

51 

1.6 

14.030 

0 

36 

59.8 

X4.090 

0 

22 

58.0 

14.099 

0 

8 

56.3 

14.0«7 

0 

5 

5.3 

14.023 

0 

19 

6.7 

i4.oaa 

0 

33 

8.0 

14.019 

0 

47 

9.0 

14.014 

X 

X 

9.7 

14.008 

14. 00a 

13.996 

13.989 
13.981 

13.97« 
13.9^ 

X3.9S3 
13.94a 
13.93X 
13.918 

13.903 
13.89s 
13.877 
S3. 86a 

13.846 

13.899 
13.813 

13.794 
13.775 
13.756 

X3.717 
X3.7X6 

13.69s 
13.671 
13.648 
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FEBRUARY,  1896. 


IX. 


GREENWICH 

MEAN 

TIME. 

• 

THE  MOON'S  RIGHT 

'  ASCENSION 

AND  DECLINATION 

. 

Hour. 

Right 
Ascension. 

Diff.  for 
z  Minute. 

Declination. 

DiflF.  for 
I  Minute. 

Hour. 

Right 
Ascension. 

Diflf.  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

1 

li^ 

[ONDA^ 

'i  n- 

WEDNESDAY  19. 

h     m 

8 

s 

e 

** 

n 

h 

m        8 

s 

• 

t 

w 

« 

0 

O   31 

19.52 

I. 7581 

N.  6  47 

48.4 

13.648 

0 

I 

58    57.12 

1.9188 

N.17 

2 

13.2 

Z1.646 

I 

o  33 

5.06 

1.7598 

7     I 

26.6 

13.625 

I 

2 

0  52.40 

1.9238 

17 

13 

50.1 

11.583 

2 

o  34 

50.70 

1. 7616 

7  15 

3.4 

13.601 

2 

2 

2    47.98 

1.9288 

17 

25 

23.2 

11.520 

3 

o  36  36.45 

1.7634 

7  28 

38.7 

13.575 

3 

2 

4  43-86 

1.9339 

17 

36 

52.5 

11.456 

4 

0  38 

22.31 

1.7654 

7  42 

12.4 

13.549 

4 

2 

6  40.05 

1.9390 

17 

48 

17.9 

11.390 

5 

0  40 

8.30 

1.7675 

7  55 

44.6 

13.523 

5 

2 

8  36.54 

1.9441 

17 

59 

39.3 

11.324 

6 

0  41 

54.41 

1.7696 

8     9 

15.2 

13.496 

6 

2 

10  33-34 

1.9493 

18 

10 

56.8 

11.257 

7 

0  43 

40.65 

1.7717 

8  22 

44.1 

13.468 

7 

2 

12  30.46 

1.9547 

18 

22 

10.2 

11.189 

8 

0  45 

27.02 

1.7740 

8  36 

II. 3 

13.439 

8 

2 

14  27.90 

1.9601 

18 

33 

19-5 

ii.iao 

9 

0  47 

13.53 

1.77^ 

8  49 

36.8 

13.410 

9 

2 

16  25.67 

1.9655 

18 

44 

24.6 

11.050 

lO 

0  49 

0.18 

1.7787 

9     3 

0.5 

13.379 

10 

2 

18  23.76 

1.9709 

18 

55 

25.5 

10.979 

II 

0  50 

46.97 

I.78II 

9  16 

22.3 

13.348 

II 

2 

20  22.18 

1.9764 

19 

6 

22.1 

10.907 

12 

0  52 

33.91 

1.7837 

9  29 

42.2 

13.316 

12 

2 

22  20.93 

1.9820 

19 

17 

14.4 

10.835 

13 

0  54 

21.01 

1.786a 

9  43 

0.2 

13.283 

13 

2 

24  20.02 

1.9876 

19 

28 

2.3 

10.761 

14 

0  56 

8.26 

1.7888 

9  56 

16.2 

13.251 

14 

2 

26   19.45 

1.9933 

19 

38 

45.7 

10.685 

15 

0  57 

55.67 

1.7915 

10     9 

30.3 

13.217 

15 

2 

28   19.21 

1.9989 

19 

49 

24-5 

10.609 

i6 

0  59 

43.24 

1.7943 

10  22 

42.3 

13.182 

16 

2 

30  19.32 

2.0047 

19 

59 

58.8 

10.532 

17 

I     I 

30.99 

1.7972 

10  35 

52.1 

13.146 

17 

2 

32   19-78 

3.0106 

20 

10 

28.4 

10.454 

i8 

I     3 

18.91 

1.8002 

10  48 

59.8 

13.110 

18 

2 

34  20.59 

2.0164 

20 

20 

53.3 

10.375 

19 

I     5 

7.01 

1.8032 

II     2 

5.3 

13.073 

19 

2 

36  21.75 

2.032S 

20 

31 

13.4 

10.395 

20 

I     6 

55.29 

1. 806a 

II   15 

8.6 

13.036 

20 

2 

38  23.27 

2.0283 

20 

41 

28.7 

io.ai4 

21 

I     8 

43.75 

1.8093 

II   28 

9.6 

12.997 

21 

2 

40  25.15 

3.0343 

20 

51 

39.1 

10.13a 

22 

I   10 

32.40 

1.812s 

II  41 

8.3 

12.957 

22 

2 

42  27.39 

2.0404 

21 

I 

44.5 

10.048 

23 

I   12 

21.25 

1.8157 

N.ii  54 

4.5 

12.917 

23 

2 

44  30.00 

a.  0465 

N.2I 

II 

44-9 

9.9^ 

Tl 

JESDA 

Y  18. 

TK 

[URSDi 

\Y  20. 

O 

I  14 

10.29 

Z.8190 

N.12     6 

58.3 

13.876 

0 

2 

46  32.97 

3.0536 

N.21 

21 

40.x 

9.876 

I 

I   15 

59-53 

1.8224 

12  19 

49-6 

12.834 

I 

2 

48  36.31 

2.0588 

21 

31 

30.2 

9.79a 

2 

I   17 

48.98 

1.8260 

12  32 

38.4 

12.792 

2 

2 

50  40.02 

2.0650 

21 

41 

15-1 

9.703 

3 

I   19 

38.65 

1.8296 

12  45 

24.7 

12.750 

3 

2 

52  44.11 

2.0712 

21 

50 

54.6 

9.614 

4 

I  21 

28.53 

1.8333 

12  58 

8.4 

12.705 

4 

2 

54  48.57 

3.0775 

22 

0 

28.8 

9.535 

5 

I  23 

18.63 

X.8368 

13   10 

49.3 

12.659 

5 

2 

56  53.41 

a.0838 

22 

9 

57-6 

9.433 

6 

I  25 

8.94 

1.8404 

13  23 

275 

12.613 

6 

2 

58  58.63 

2.0902 

22 

19 

20.8 

9.341 

m 
1 

I  26 

59.48 

1.8442 

13  36 

2.9 

12.567 

7 

3 

I     4-23 

2.0966 

22 

28 

38-5 

9.347 

8 

I   28 

50.25 

1.8482 

13  48 

35-6 

12.521 

8 

3 

3   10.22 

a. 1030 

22 

37 

50- 5 

9.X53 

9 

I  30 

41.26 

1.8522 

14     I 

5.4 

12.472 

9 

3 

5   16.59 

2.1094 

22 

46  56.8 

9.057 

lO 

I  32 

32.51 

1.8562 

14   13 

32.2 

12.423 

10 

3 

7  23.35 

2.1159 

22 

55 

57-3 

8.960 

II 

I  34 

24.00 

1.8602 

14  25 

56.1 

12.373 

II 

3 

9  30.50 

a. 1223 

23 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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NoTB.— The  mean  time  of  semidiameter  passing  may  be  found  by  snbtracting  o^.xS  from  tbe  sidereal  time. 

Tbe  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing;  north 
declinations,  increasing. 


11. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

8 

Eqaatioo  of 
Time, 

9t\   \\A 

Sidereal 
Time, 

1 

2 

1 
2 

Apparent 
Rifhi  Atcenftion. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

to  t>9 

Snbtracted 

from 
MaanTUne. 

Diftfor 
1  Hoar. 

Right  Aacenaioo 

of 

MaanStm 

srx. 

Moo. 
Toes. 

I 

2 

3 

h 
22 

22 

22 

n        • 
51    32.06 

SS  16.06 
58  59-^ 

■ 
9.344 
9.324 
9.305 

0       »         m 

S.   7  16  38.0 
6  53  42.6 
6  30  41.4 

m 

457.18 
57.43 
57.67 

m        a 
12    23.23 

12    10.68 

II    57.66 

8 
0.513 
0.533 
0.552 

h 
22 

22 

22 

39    8.83 
43     538 
47     1.94 

Wed. 
Thur. 
Frid. 

4 

5 
6 

23 
23 
23 

2  42.69 

6  25.36 

10     7.63 

9.287 
9.270 

9.253 

6    7  34.7 
5  44  22.8 

5  21     6.1 

+57.89 
58.09 
58.28 

II    44.20 
II    30.32 
II    16.03 

0.570 

0.587 
0.603 

22 
22 
22 

50  58.49 
54  55.04 
58  51.60 

Sat. 

SUN. 

Slon. 

7 
8 

9 

23 
23 

23 

13  49.52 
17  31.04 
21   12.22 

9.238 
9.223 
9.209 

4  57  45.0 

4  34  19.9 
4  10  51.2 

+58.46 
58.6a 
58.76 

II       1.37 
10   46.34 
10   30.96 

0.6X9 
0.634 

a648 

23 
23 
23 

2  48.15 
6  44.71 

10  41.26 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

33 

23 
23 

24  5307 
28  33.62 

32  1387 

9.196 
9.184 
9.172 

3  47  19.2 

3  23  44-4 
3     0     7.2 

+58.89 
59-00 
5909 

10    15.26 

9  59.25 
9  42.95 

a66x 

0.673 
a685 

23 
23 
23 

14  37.81 

18  34-37 
22  30.92 

Frid. 

Sat. 
SUN. 

13 
14 
15 

23 
23 
23 

35  53.85 
39  3358 
43  1307 

9.161 
9.150 

9.141 

2  36  27.9 
2  12  47.0 
I  49     4.9 

+  59.X7 
59.23 
59.27 

9  26.38 

9    9.55 
8  52.49 

a696 

a7o6 
0.716 

23 
23 
23 

26  27.48 
30  24.03 
34  20.58 

Mon. 
Toes. 
Wed. 

i6 

17 
i8 

23 
23 
23 

46  52.34 

50  31.39 
54  10.26 

9.132 
9.124 
9. 116 

I  25  21.9 
I     I  38.5 

0  37  55  2 

+59.30 

59.31 
59-30 

8  35.20 

8  17.70 
8    0.02 

0.725 
0.733 
0.740 

23 
23 
23 

38  17.14 
42  13.69 
46  10.24 

Thur. 

Frid. 

Sat. 

19 

20 
.21 

23 
0 

0 

57  48.97 
I  27.52 

5    5-93 

9.109 
9.103 
9.098 

S.   0  14  12.1 
N.  0    9  30  3 

0  33  11.5 

+  59.28 

59.24 
59.19 

7  42.17 
7  24.17 
7    6.03 

0.747 

0.753 
0.758 

23 
23 
23 

50    6.80 

54     3.35 
57  59.90 

SUN. 

Moo. 
Tues. 

22 
23 

24 

0 
0 
0 

8  44.24 
12  22.45 

16    0.59 

9094 
9.091 
9.088 

0  56  51.3 

1  20  29.3 
I  44     51 

+  59.12 
5903 
58.93 

6  47.78 
6  29.44 
6  11.03 

a762 
a766 
a768 

0 
0 
0 

t  56.46 
5  53.01 
9  49.56 

Wed. 
Thur. 
Frid. 

26 

27 

0 
0 
0 

19  38.69 

23  16.75 
26  54.81 

9.087 
9.086 
9.086 

2     7  38.4 
2  31     89 
2  54  36  2 

+58.83 
5871 
58.57 

5  52.57 
5  3^oH 

5  15.59 

0.770 
0.770 
0.770 

0 
0 
0 

13  46.12 
17  42.67 
21   39.22  1 

Sat 
SUN. 
Mon. 
Toes. 

28 

129 

30 
31 

0 
0 
0 
0 

30  32.90 
34  11.02 

37  49  21 
41  27.49 

9.088 
9.090 
9.093 
9.097 

3  18     0.1 

3  41  20.2 

4  4  36  2 
4  27  47  7 

+58.42 
58.25 
5807 
57.88 

4  57.12 

4  3^^ 
4  20.32 

4     2.05 

0.769 

0.767 

0-763 
0.759 

0 
0 
0 
0 

25  35.78 

29  32  33 

33  28.SS 

37  25.44  1 

Wed. 

32 

0 

45     5.88 

9.102 

N.  4  50  54.5 

+57.68 

3  43-^9 

0.754 

0 

41   21.99  1 

b*  •cmidisMMtef  for  mea 
IM  dcB  +  prefixed  to  th 
d«cr«*«ia«s  north  decUii 

n  noon  may 
e  hourly  chi 
Atiooa,  incri 

be  aasnmrd  the  sani 
inxe  of  declination  i 
lasinf. 

e  am  that  for 
odicatea  thi 

apparent  oooa 
It  aonth  deciin 

L 

Ationa  are 

Diff  for  1  Hour 

-1-9-8565 
(Table  1114 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

4 

S 

s 

1 

o 

1 

0 
0 

1 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

X 

V 

0           «                w 

*            m 

m 

f» 

h 

m        8 

I 
2 

3 

61 
63 

63 

341  26  57.3 

342  27   4.1 

343  27     9.4 

26     40.7 

26  47-4 
26  52.6 

150.32 
150.25 
150. 19 

-0-33 
0.44 

0.53 

9.9962753 
9.9963869 
9.9965001 

+46.2 
46.9 

47.5 

I 
I 

I 

20    37.92 
16   42.02 
12    46.11 

4 

5 
6 

64 
65 

66 

344  27  130 

345  27  14-9 

346  27  15.3 

26  56.0 
26  57.8 
26  58.1 

150.12 
150.05 

149.98 

-  0.59 
0.62 

0.62 

9.9966148 
9.9967307 
9.9968477 

+48.0 
48.5 
48.9 

I 
I 
I 

8  50.20 

4  54- 29 
0  58.38 

7 
8 

9 

67 
68 
69 

347  27  14.0 

348  27  I  I.I 

349  27     6.6 

26  56.7 
26  53.7 
26  49.0 

149.91 
149.84 

149-77 

—  0.60 

0.55 
0.46 

9.9969657 
9.9970845 
9.9972040 

+49.3 
49.6 

49.8 

0 
0 
0 

57     2.48 
53     6.57 
49  10.66 

lO 

II 

12 

70 

71 
72 

350  27    0.3 

351  26  52.4 

352  26  42.6 

26  42.6 
26  34.6 
26  24.7 

149.70 
14963 
14955 

-0-35 
0.24 

—  0.12 

9.9973239 
9.9974440 
9.9975644 

+500 
50.1 

50.2 

0 
0 
0 

45  H-75 
41  18.84 

37  22.94 

13 

15 

73 
74 
75 

353  26  31.0 

354  26  17.4 

355  26     1.8 

26  13.0 

25  59-3 
25  43-6 

149.47 
14939 
149-31 

+  0.02 
0.15 
0.25 

9.9976849 
9.9978055 
9.9979261 

+50.3 
5a2 

50.2 

0 
0 
0 

33  27.03 
29  31.12 
25  35.21 

i6 

17 
i8 

76 

77 
78 

356  25  44.2 

357  25  24.4 

358  25     2.4 

25  25.9 
25     6.0 

24  43-9 

149.22 

149-13 
149.04 

+  0.35 
0.43 

0.48 

9.9980466 
9.998 1 67 1 
9.9982874 

+50.2 
50.2 
50.2 

0 
0 
0 

21  39.31 

17  43-40 
13  47.49 

19 

20 
21 

79 
80 

81 

359  24  38.3 

0  24  1 1.8 

1  23  42.9 

24  19.7 

23  53.1 
23  24.1 

148.95 
148.85 

148.75 

+  0.50 
0.49 
0.44 

9.9984079 
9.9985286 
9.9986495 

+50.2 

50.3 
50.4 

0 

0 

]23 

9  51.58 

5  55.68 

I  59.77 1 
58    3.86  s 

22 
23 

24 

82 

83 
84 

2  23  II. 8 

3  22  38.3 

4  22     2.5 

22  52.9 
22  19.3 
21  43.4 

148.65 
148.56 
148.46 

+  0.38 
0.29 
0.16 

9.9987707 
9.9988922 
9.9990142 

+50.6 
50.8 
51.0 

23 
23 
23 

54     7.95 
50  12.04 

46  16.14 

25 
26 

27 

85 

86 

87 

5  21  24.4 

6  20  44.1 

7  20     1.6 

21     5.2 
20  24.8 
19  42.2 

148.37 
148.28 
148.18 

+  0.03 

—  O.IO 

0.23 

9.9991368 
9.9992599 

9-9993837 

+51.2 

51-4 
51-7 

23 
23 
23 

42  20.23 
38  24.32 
34  28.41 

28 
29 

30 
31 

88 
89 

90 
91 

8  19  16.9 

9  18  30.1 

10  17  41.3 

11  16  50.5 

18  57-4 
18  10.4 

17  21.5 

16  30.6 

148.09 
148.01 

147.93 
147.85 

—  0.36 

0.47 
0.56 

0.63 

9.9995082 
9.9996334 

9-9997593 
9.9998858 

+52.0 

52.3 
52.6 
52.8 

23 

23 
23 

23 

30  32.51 
26  36.60 
22  40.69 
18  44.78 

32 

92 

12  15  57.9 

15  37-9 

147-77 

—  0.68 

0.0000126 

+52.9 

23 

14  48.87 

NOTI 

c— Thea 
equ 

lambers  in  column  A 
inox  of  January  i'x>. 

correspond  to  t 

he  true  equi 

noz  of  the  date;  in  column  V  to 

the  mean 

Diff.  for  z  Hour. 
— 9".8296. 
(Table  U.) 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S 

SEMIDIAMKTKK. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight 

Noon. 

Diff.  for 
I  Hour. 

Midnight 

DifF.  for 
I  Hoar. 

Meridian  of 
Greenwich. 

Diff.f6r 
X  Honr. 

NOOB. 

i6  41.5 
16  33.9 
16  22.5 

*            m 
16     38.2 
16     28.6 
16     15.9 

*           m 
61         9.2 
60    41.0 

59  594 

-0.82 
1.48 
X.94 

60     57.1 

60   21.6 

59  35-1 

m 
-1.18 

1-73 
2.08 

h       m 
14      4.6 

14  57-3 

15  519 

m 
2. 17 

^.23 

2.32 

d 

16.8 

17.8 

18.8 

16     8.9 

15  54-5 
15  403 

16          1.7 

15     47.3 
15     33.6 

59     94 
58  16.3 

57  24.4 

-2.17 

2.2Z 
2.09 

58  43-0 
57  50.0 
56  59.8 

-2.21 

2.16 
1.99 

16  48.6 

17  46.6 

18  44.4 

2.40 

«-43 
2.38 

19.8 
20.8 

21.8 

15  27.3 
15  15-9 
15     6-3 

• 

15     21.4 
15      10.9 

15      2.2 

56  36.6 
55  54-6 
55  194 

-1.88 
I.6I 

1.33 

56  14.8 
55  36.2 
55    4-3 

-1.75 

1-47 
1.Z9 

19  40.4 

20  33.0 

21  21.8 

2.27 
2.IZ 

1.95 

22.8 
23.8 
24.8 

14  58.5 

14  52.5 
14  48.1 

14  55-3 
14  50.1 

14  46.5 

54  509 

54  28.9 

54  12.7 

—1.05 

0.79 
0.55 

54  39.1 
54  20.1 

54    6.8 

-0.92 
0.68 
0.44 

22     7.0 

22  49.2 

23  29.3 

z.8z 
X.7X 
Z.64 

25.8 
26.8 
27.8 

14  45.2 
14  43-8 
14  437 

14  44-3 
14  43.6 

14  44.2 

54    2.1 
53  567 
53  564 

-033 

-0.12 
+0.10 

53  58.8 

53  55-9 
53  58.2 

• 

-0.23 

—0.01 
+0.21 

6 

0    8.3 

0  47.2 

Z.62 
X.63 

28.8 
0.1 
I.I 

14  45.1 
14  48.1 

14  52.8 

14  46.4 
14  50.2 
14  56.0 

54     1-5 
54  12.5 

54  30.0 

+0.33 
0.59 

0.88 

54    6-2 
54  20.4 

54  41-5 

+0.46 
0.73 
Z.03 

1  27.0 

2  8.6 
a  52.9 

Z.69 
Z.78 
Z.9Z 

2.1 

31 
4.1 

14  59-6 

15  8.4 

15  194 

15     3.8 
15  137 
15  25.6 

54  54-8 

55  27.3 

56  7.6 

4-I.I9 

1.52 
1.83 

SS  10. 1 

55  46.5 

56  30.5 

+1.35 
Z.68 

X.98 

3  407 

4  32.1 

5  26.8 

2.07 
2.22 
2.33 

6.1 
71 

15  32.3 

15  46.8 

16  2.1 

15  394 

15  544 

16  9.7 

56  55.1 

57  48.3 

58  444 

+2.11 
2.30 

2.34 

'57  21. 1 

58  16.2 

59  12.3 

+2.22 

2.34 
2.29 

6  23.6 

7  20.9 

8  17.3 

2.39 
2.38 

2.31 

8.1 

91 
10. 1 

16  17.1 
16  30.3 
16  40.2 

16  24.0 
i6  35.8 
16  43.5 

59  39.3 

60  27.8 

61  4.4 

+2.18 
1.80 
I.I9 

60    4.7 

60  48.0 

61  16.5 

+2.02 

1-53 
+0.81 

9  "9 
10    4.7 

ID  56.5 

2.23 

2.17 
2.15 

II. I 
12.1 
13.1 

16  45-5 
16  45.4 

16  39.8 
16  29.5 

16  46.2 
16  43.2 
16  35.2 
16  23.0 

6i  23.8 
61  23.3 
61     2.8 
60  24.9 

+0.40 

-0.45 

1.24 

1.86 

61  26.1 
61  15.5 
60  45.8 
60     I.I 

-0.02 
0.87 
1.58 
2.09 

11  48.2 

12  41.2 

13  36.5 

14  34-3 

2.Z7 
2.25 
2.36 
2.46 

14.1 

151 
16.1 

17.1 

16  15.8 

16     8.2 

59  34-8 

-2.26 

59    6.9 

-2.37 

15  34-2 

2.52 

18.1 
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GREENWICH  MEAN  TIME. 


} 

THE  MOON'S  RIGHT 

'  ASCENSION 

AND   DECLINATION. 

Hnmr 

RiCht 

Difl.  for 

Declination. 

Ditf.  for 

Hour. 

Right 

Diff.  for 

ritfw*  1 1  n  ■  tl  nn 

Diff.  for  ■ 

4 

imcraaion. 

1  Mioole. 

1  Minute. 

1 

1        Asceoiioo. 

1  Minute. 

t  Minute. 

THURSDAY  5. 

SATURDAY  7. 

k 

m 

s 

t 

• 

m 

m 

h 

m       t 

8 

•                     m 

• 

O 

16 

o 

7.29 

«.4«3» 

S.25    59 

39.2 

6.846 

0 

17 

59   14.99 

t.4379 

S.28     II     58.9 

1.171 

t 

l6 

2 

36.33 

S.4B48 

26     6 

24.9 

6.678 

I 

18 

I   41.16 

a.434« 

28     10    37.8 

1.451 

1 

i6 

5 

5-47 

t.4863 

26  13 

0.5 

6.509 

2 

18 

4     7.10 

1.4305 

28       9        7.1 

1.591 

3 

i6 

7 

34.t'9 

1.4877 

26  19 

26.0 

6.340 

3 

18 

6  32.82 

1.4167 

28        7    26.9 

».749   ! 

4 

i6 

lO 

3-99 

«.4«90 

26  25 

41.3 

6.170 

4 

18 

8  58.31 

1.4117 

28     5  37.2 

1.907 

5 

.   i6 

12 

33.37 

I.49M 

26  31 

46.4 

6.001 

5 

18 

II  23.55 

t.4l87 

28    3  38.0 

1.065 

6 

i6 

15 

2.81 

t.«9" 

26  37 

41.4 

5.831 

6 

18 

13  48.55 

1.4146 

28     I  29.4 

1.111 

x6 

n 

32.31 

1.49" 

26  43 

26.1 

S.6fo 

7 

18 

16  13.30 

1.4104 

27  59  11.5 

«.377 

8 

i6 

20 

1.87 

«.493« 

26  49 

0.6 

5.489 

8 

18 

18  37.80 

1.4o6« 

27  56  44.2 

1.531 

9 

i6 

22 

31.49 

«.4940 

26  54 

24.8 

5.318 

9 

18 

21     2.04 

1.4018 

27  54     7.7 

«.«B5 

lO 

,   16 

as 

1.15 

a.  4946 

26  59 

38.8 

5.147 

10 

18 

23  26.02 

1.3974 

27  51  22.0 

l.8sB 

:i 

i6 

1           ^ 

^7 

30.84 

«.495l 

27     4 

42.5 

4.976 

II 

18 

25  49.73 

1.3918 

27  48  27.1 

1.991 

tt 

'   i6 

30 

0.56 

a.  4936 

27     9 

35.9 

4.804 

12 

18 

28   13.16 

1.3881 

27  45  23.1 

3.141 

«3 

x6 

3^ 

30. 3 « 

«.4y6o 

27   14 

19.0 

4.632 

13 

18 

30  36.31 

1.3835 

27  42  10. 1 

3.a9i 

«4 

1   »6 

35 

0,08 

«.496l 

27   18 

51.8 

4.461 

14 

18 

32  59.18 

1.3788 

27  38  48.1 

S*44l 

«5 

'   16 

37 

29.86 

1.4963 

27  23 

M.3 

4.189 

15 

18 

35  21.77 

1.3740 

27  35  17.2 

S.5i9 

i6 

,   i6 

39 

59.64 

«.4963 

27  27 

26.5 

4.117 

16 

18 

37  44.06 

1.9690 

27  31  37.4 

1*737 

17 

i6 

42 

29.42 

1.4963 

27  31 

28.3 

S.944 

17 

18 

40     6.05 

1.3640 

27  27  48.8 

3.88J 

Iff 

i6 

44 

59.20 

1.496s 

27  35 

19.8 

3.771 

18 

18 

42  27.74 

l.35«9 

27  23  51.4 

♦•Oif 

«9 

i6 

47 

28.96 

«.495« 

27  39 

I.O 

3.601 

19 

18 

44  49.12 

1-3537 

27  19  45.3 

4.173   ! 

JC 

i6 

49 

58.70 

••4935 

27  42 

31.9 

3.418 

20 

18 

47   10.19 

1.3487 

27  15  30.6 

♦.317 

11 

i6 

52 

28.42 

«.4950 

27  45 

52.4 

3.156 

21 

18 

49  30.96 

t.3435 

27  "     7.3 

4.439 

24 

i6 

1          .—^ 

54 

58.10 

«.4943 

27  49 

2.6 

3.0*5 

22 

18 

51  51.41 

t-SSte 

27     6  35.5 

4.601 

^3 

1  x6 

57 

27.74 
I 

1.4935 

5*RIDA\ 

S.27  52 
'  6. 

2.6 

1.913 

23 

18 

54  "54 

S 

1.3317 

►UNDA1 

S.27     I  55.2 
{  8. 

♦.741 

o 

1  x6 

1 

59 

57.32 

1.4916 

S.27  54 

52.2 

«.74» 

0  ' 

z8 

56  31.34 

1.3173 

S.26  57     6.5 

4.»l 

I 

1  »7 

2 

26.85 

1.4917 

27  57 

31.5 

1.570 

I 

18 

58  50.82 

1.309 

26  52     9.5 

3.019 

2 

17 

4 

56.32 

1.4906 

28     0 

0.6 

1.399 

2 

19 

I     9.97 

•.3"^ 

26  47     4.2 

3.156 

3 

I? 

7 

25.72 

«.4«94 

28     2 

19.4 

l.iaS 

3 

19 

3  28.78 

1.3107 

26  41  50.8 

3.19s 

4 

I? 

9 

55.05 

1.4881 

28     4 

27.9 

1.057 

4 

19 

5  47.26 

1.3051 

26  36  29.3 

5.416 

5 

17 

12 

24.29 

1.4866 

28     6 

26.2 

1.686 

5 

»9 

8     5.40 

1.1995 

26  30  59.7  , 

5.561 

6 

«7 

14 

53.44 

1.4850 

28     8 

14.2 

1.715 

6 

19 

10  23.20 

1.1938 

26  25  22.0 

5.694 

7 

.  X7 

17 

22.49 

1.4833 

28     9 

52.0 

1.546 

7 

19 

12  40.66 

l«i88i 

26  19  36.4 

5.816 

8 

17 

19 

51.44 

1.4816 

28  II 

19.7 

1.377 

8  . 

19 

14  57.77 

i.iAu 

26  13  42.9 

5-956 

9 

17 

22 

20.28 

a»4797 

28  12 

37.2 

1.108 

9 

19 

17   14.53 

».t764 

26     7  4«.7 

6.0SS 

lO 

17 

^4 

49.00 

1.4777 

28  13 

44.6 

1.039 

10 

«9 

19  30.94 

••■700 

26     I  32.7 

6.lt4 

ti 

17 

27 

17.60 

1.4755 

28  14 

41.9 

o.hTo 

II 

19 

21  47.00 

1.1647 

25  55  16.0 

6.341 

IS 

'7 

29 

46.06 

1.4731 

28  15 

29.0 

0.70a 

12 

19 

24     2.70 

1,1587 

25  48  51.7 

6.468 

>3 

»7 

32 

14.38 

1.47<« 

28  16 

6.1 

o.?35 

13 

»9 

26  18.04 

1.1517 

25  42  19.9 

6.593 

t4 

17 

34 

42.56 

1.4684 

28   16 

33.2 

0.368 

14 

19 

28  33.03 

1,1469 

25  35  40.6  . 

6.717 

»5 

1  '7 

37 

10.59 

1.4658 

28  16 

50.2 

o.aoi 

15 

19 

30  47.67 

1.1410 

25  28  53.9 

6.839 

;6 

:  »7 

39 

38.46 

1.4631 

28  16 

57.3 

-  0.0^5 

16 

19 

33     1.95 

1.1349 

25  21  59.9 

6.961 

17 

42 

6.17 

•.4604 

28  16 

54.4 

+  0. 131 

17 

19 

35  J5-86  1 

i.nm 

25  14  5'*<-6 

7.ofti 

tH 

«7 

44 

33.71 

1.4575 

28   16 

41.6 

0.195 

18 

»9 

37  29.41 

l.M»7 

25     7  50.1 

7.»i 

»V 

17 

47 

1.07 

1.4545 

28  16 

19.0 

0.459 

19 

19 

39  42.59 

1.1167 

25    0  34.5 

7.319 

lo 

17 

49 

28.25 

i.45«3 

28   15 

46.5 

o.6i^ 

20 

19 

41   5541 

1.1107 

24  53  H.8 

7.437 

21 

«7 

51 

55.23 

1.44«« 

28  15 

4-2 

0.7% 

21 

19 

44     7-87 

1.1046 

24  45  42.1 

7-55) 

22 

J7 

54 

22.02 

1.4448 

28  14 

12.2 

o.94» 

22 

19 

46   19.96 

1.I9«4 

24  38     5.5 

7.«'7 

«3 

17 

56  48.61 

•.44t4 

28   13 

10.4 

l.ill 

23 

19 

48  31.68 

1.19x3 

24  30  22.0 

7.781 

*4 

»7 

59 

J  4- 99 

1.4379 

S.28  II 

58.9 

1.171 

24 

19 

50  43.04 

•.1861 

S.24  22  31.8 

7'f^\ 
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■ 

1 

1 

1 

GREENWICH 

MEAN  TIME. 

1 

1 
1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

i 

^B^^^»^ 

Ufhc 

Diff.for 

Declinatioa. 

Diff.  for 

Hour. 

Wuhi 

Diff.for 

Docllnation. 

Diff.for 

i 

"^  ■■"'"" 

I  Mintite. 

1  Mioate. 

Aaconaioii. 

t  Minntoj 

•^^^**  ••••^  »a^^V*« 

1  Minote.; 

1 

1 
1 

s 

UNDA\ 

'  tg. 

TUESDAY  3x. 

a       t 

■ 

•         *          m 

• 

bat 

• 

•        •         m 

• 

o 

43  3X.39 

1.3991 

S.  8  x8  52.0 

17.3SI 

0 

«4  37  39.74 

1.4740 

S.20  3X  54.2 

".453  1 

t 

45  49-00 

••»^49 

8  36  XI.4 

I7.«96 

I 

14  40    8.30 

••4779 

20   44    17.0 

11.307  ' 

a 

48     6.78 

«.«977 

8  53  27.5 

»7.«» 

2 

14  43  37.09 

a.  4818 

20    56    31.0 

ia.158  j 

5 

50  24.73 

«.9007 

9  xo  40.1 

t7.  iflo 

3 

X4  45    6.12 

•.4838 

2X    8  36.0 

ta.008  1 

4 

5a  42«86 

«.S0J7 

9  27  49.x 

17.118 

4 

»4  47  35.38 

•.4897 

2X    20   32.0 

11.858 

5 

55     i.«8 

t.S06i 

9  44  54.3 

»7.055 

5 

X4  50    4.88 

«.4936 

2X    32    19.0 

11.707 

6 

57  19-68 

«.)099 

xo     X  55.7 

16.990 

6 

14  52  34-61 

«.4973 

2X    43    56.8 

i««5J3 

7 

59  38- 37 

«.Si3a 

10  18  53.1 

i6i>9aa 

7 

14  55    4-56 

t.3010 

21  55  25.4 

11.398 

8 

I  57.26 

«,3i65 

10  35  46.4 

16.85a 

8 

14  57  34-73 

«.5048 

22      6   44.6 

si.a4a  . 

9 

4  X6.35 

t.si9B 

10  52  35.4 

x«.78i 

9 

15    0    5.13 

t.9o8s 

22    X7   54.4 

u.a86 

lO 

6  35.64 

«.»sa 

11     9  20.1 

16,707 

10 

15     2  35.75 

s.5iao 

22   28   54.7 

10.916 

II 

8  55.13 

s.sa66 

11  a6    o.a 

16.690 

XX 

X5     5    6.57 

S.5I54 

22  39  45-5 

lo.7tf 

ta 

XX  X4.83 

«.330i 

"  42  35.7 

X6.55* 

X2 

15     7  37.60 

t.5189 

22  50  26.6 

10.604 

«3 

_  ^ 

«3  34-74 

«.3S3« 

"  59    6.5 

16.47a 

13 

15  10    8.84 

«.5M3 

23     0  58.0 

t0.44« 

M 

15  54-86 

«.SS7a 

12  15  32.4 

x6.39«> 

14 

15  X2  40.28 

«.3«37 

23  II  19.6 

io.a7S 

«5 

•3 

x8  15.30 

t.3400 

»2  3»  53.3 

16. 906 

15 

X5  X5  11.92 

*.5i89 

23  21  31.4 

M.114 

It 

«>  35-76 

*.344S 

12  48    9.1 

i6.2ao 

16 

15  17  43.75 

a.53« 

23  31  33.3 

9*947 

n 

2a  56.54 

s.S4Ba 

13     4  19.7 

16.13a 

17 

15  20  15.77 

«.5S5» 

23  4X  25.1 

9.780 

i8  , 

^3 

25  X7.54 

t.S5«9 

13  20  24.9 

16.04a 

x8 

15  22  47.98 

«.53^ 

23  51     6.9 

9.611  1 

'9  i 

15 

27  38.77 

«.3557 

13  36  24.7 

1S.949 

19 

15  25  20.37 

a.54ta 

24    0  38.6 

9*443 

90 

T  X 

30    0.23 

t.3596 

13  52  x8.8 

15.854 

20 

15  27  52.93 

t.5441 

24  10    o.x 

9*173 

IS 

14 

32  21.92 

«.5635 

14     8     7.2 

15.758 

21 

X5  30  25.66 

a.  5469 

24  19  "4 

9.Ma 

33 

34  4385 

•.3674 

14  23  49.8 

15.660 

22 

X5  32  58.56 

a. 5496 

24  28  12.4 

8.930 

«3 

37     6.01 

«.37»S 

S.14  39  26.4 

15* 539 

23 

X5  35  31.61 

a.55« 

S.24  37     3.0 

8.757 

M 

ONDAl 

^  30. 

WEDNE 

:SDAY,  APRIL  X. 

X3 
X3 

39  a8-40 
4X  51.03 

S.14  54  56.9 
15  10  21.2 

15-437 
15.353 

0 

1  15  38    4.81  1 

a.55«6  IS.24  45  43.2 

8.583 

"^ 

X3 

44  13-91 

t*9S33 

15  25  39.2 

«5.«47 

13 

46  37.03 

t.3873 

X5  40  50.8 

15.138 

X3 

49    0.39 

1.3914 

15  55  55.8 

15.018 

13 

51  24.00 
53  47.85 

S.S9S5 

16  10  54.a 

14.9*7 

PHASES 

OF  THE  MOON. 

13 

S.3996 

16  25  45.9 

14.804 

X3 

56  xi.95 
58  36.29 

t.4037 
••4079 

16  40  30.7 
16  55    8.5 

14.688 
14.570 

1 

X4 

x    0.89 

t.4l«X 

»7    9  39.x 

H.430 

d 

b     m 

M# 

14 

3  25.74 

S.4X6« 

17  24     2.5 

I4«39 

C 

Last  Qoarte] 

r     •    •     Mmrch      5  23  28.9 

^  * 

14 
14 

14 

5  50.83 

8  16.17 

xo  41.76 

«.4«»3 
S.4S44 
a.4a«7 

17  38  18.6 
17  52  27.3 
x8     6  28.4 

14.107 
14. 06a 

>3.95S 

• 

New  Moon 
First  Quarte 

•       •       •       •       •       .1%    22    At  0 

••••••      *J   *^   ^/"V 

r    •    •    •    •    •    212^  <^  ** 

•            •          w          w           •           •          ^  *       «■ 

J  J"./ 

«4 

13     7.6X 

t.4Sa9 

x8  20  21.9 

IS. 8*7 

0 

FaU  Moon 

a8  I 

7  21.5 

•             •••••           ^r%f       m 

«4 
X4 

15  33-7» 
18     0.06 

«.437« 
a.  441a 

18  34     7.7 
18  47  45.6 

13.697 
13.566 

14 

ao  26.66 

».4453 

19     1   15.6 

13.43a 

d     b     ! 

X4 

22  53-50 

*'4494 

19  14  37.5 

I3.J97 

c 

Apogee     . 

•     •     •     •     March     1 

4   13.4 

»4 
>4 

25  20.59 
27  47.93 

a.453« 
«.4577 

19  27  51.2 
19  40  56.7 

13.160 
13.029 

c 

PeriEoo     • 

3A  ft  .i 

^    ■  ■  ^^*^^^^         ~ 

•           w           w           •           •           •           •            ^r^ 

r^           ...^ 

«4 

30  15.5« 

S.46X8 

19  53  53.9 

xa.SSa 

«4  3^  43-35 

a.465S 

20     6  42.6 

11. 740 

«3 

M 

35  "'42 

1.4699 

20  19  22.7 

"•597 

*4 

14 

37  39.74 

1.4740 

S.20  31   54.2 

11*453 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illh. 

P.L. 

of 

Diflf. 

VIb. 

P.L. 

of 

DifT. 

IXJ». 

P.L. 

of 

Diff. 

e 

(         m 

•         »         m 

e         »         «r 

9          t          m 

lO 

Spica 
Saturn 
Antares 
Sun 

W. 
W. 

w. 

E. 

104 

78 
58 

43 

48   21 

27  59 
55     6 
10  50 

•954 
«983 
9952 

53«6 

106     19    31 

79  58  33 
60  26  19 

41  47    9 

9962 
2990 

8959 
3335 

107    50    32 
81     28    58 

61  57  23 
40  23  38 

9968 

•997 
«963 

3342 

109   21    25 

82  59  15 
63  28  19 
39    0  15 

•975 
3002 
297a 
SSSO 

II 

Saturn 
Antares 
Sun 

W. 
W. 
E. 

90 

71 
32 

28  54 
I     2 

5  23 

3oy> 

3001 
3383 

91  58  30 

72  31  14 
30  42  47 

3035 
3006 

3389 

93  27  59 
74     I  19 

29   20    18 

3040 
30x0 

3395 

94  57  22 
75  31  19 
27  57  56 

3044 
9015 
3400 

12 

Saturn 
Antares 
Sun 

W. 
W. 
E. 

102 
82 
21 

22  56 

59  57 
7  46 

3flM 
3035 
S43X 

103  51  47 
84  29  26 

19  46    4 

3069 

3039 
5438 

105  20  34 

85  58  51 
18  24  30 

3073 
3043 
3445 

Z06  49  16 
87  28  II 

17     3     4 

9078 

9045 
3452 

15 

Sun 

Aldebaran 

Pollux 

W. 

E. 
E. 

II  42     5 

62     3  16 

104  32  37 

3508 
3173 
3079 

13     2  27 

60  36  34 

103     4    2 

3494 
3x74 
3079 

14  22  58 

59    9  54 
loi  35  27 

3487 
3177 
3078 

15  43  37 

57  43  17 
100     6  51 

3480 
3179 
3077 

i6 

Sun 

Aldebaran 

Pollux 

J-UPITER 

W. 
E. 
E. 
E. 

22 

50 

92 

100 

28  25 

31     3 
43  27 
31  55 

3458 
3x95 
3070 

3056 

23  49  36 

49     4  48 
91   14  41 

99     2  52 

3434 
3x99 

30G8 

3055 

25  10  52 
47  38  38 
89  45  52 
97  33  47 

3450 
S«H 
3065 

3052 

26  32  12 

46  12  33 
88  17     0 

96    4  39 

3446 
3209 
3063 
3051 

17 

Sun 

Aldebaran 
Pollux 
Jupiter 

W. 
E. 
E. 
E. 

33 

39 
80 

88 

19  57 

3  51 

51  50 

38  13 

3425 
3*44 
3047 
3035 

34  41  45 
37  38  34 
79  22  36 

87     8  44 

34« 

3254 
3043 
30SX 

36     3  38 
36  13  29 
77  53  17 
85  39  10 

34x5 
3266 

3039 

30«7 

37  25  37 
34  48  38 
76  23  53 

84    9  31 

34XX 
3280 

3035 
3023 

i8 

Sun 
Pollux 
Jupiter 
Regulus 

W. 
E. 

E. 
E. 

44 
68 

76 
105 

17    4 
55  28 

39  51 
48  42 

3380 
3009 
9998 

300s 

45  39  43 
67  25  27 

75     9  36 
104  18  32 

3374 
3004 

299a 

i996 

47     2  29 
65  55  19 

73  39  13 
102  48  14 

33« 

!*997 
2985 
2989 

48  25  24 

64  25     3 
72     8  42 

loi  17  48 

S359 

299X 
9980 

•989 

19 

Sun 
Pollux 
Jupiter 
Regulus 

W. 

E. 
E. 
E. 

55 
56 
64 

93 

22  14 

51  33 
34    0 
43  22 

3317 
2954 
294a 

2944 

56  46     6 
55  20  22 
63     2  34 
92  II  59 

3306 
2946 
2934 
9935 

58    ID    10 

53  49     I 
61  30  58 

90  40  25 

3297 
2937 
2925 
2926 

59  34  25 
52  17  29 

59  59  II 
89     8  39 

3987 
892B 
99x6 
99x7 

20 

Sun 

a  Arietis 
Pollux 
Jupiter 
Regulus 

W. 
W. 
E. 
E. 
E. 

66 

30 

44 
52 

81 

38  48 
48  53 
36  53 
17  12 

26  45 

3230 

2934 

2880 

2866 
2865 

68     4  22 
32  20  29 
43     4     8 

50  44     9 
79  53  41 

32x8 
29x6 
2869 
3855 
2854 

69  30  10 
33  52  27 
41  31     9 
49  10  52 
78  20  23 

3904 
2901 
2858 

2843 
2842 

70  56  14 
35  24  45 
39  57  56 
47  37  20 
76  46  50 

3199 
2883 

2847 
983X 
9830 

21 

Sun 

a  Arietis 
Jupiter 
Regulus 

W. 
W. 
E. 
E. 

78 
43 

39 
68 

10  35 

11  32 
45  46 
54  59 

3iao 
0803 
2769 
2764 

79  38  20 
44  45  56 
38  10  37 

67  19  44 

3x05 

2787 
2756 

2750 

81     6  23 
46  20  41 

36  35  II 
65  44  II 

3090 
2771 
2742 
2736 

82  34  45 

47  55  47 

34  59  27 
64    8  19 

3073 
9754 
2729 
2721 

22 

Sun 

a  Arietis 

Regulus 

Spica 

W. 
W. 
E. 
E. 

90 

55 

56 

no 

I  38 

56  49 

3  55 

5  12 

2989 
2670 

2643 
2646 

91  32     4 

57  34     9 

54  25  59 

108  27  20 

2972 
2652 
2626 
2629 

93     2  52 

59  II  53 

52  47  40 

106  49     5 

2954 

2635 
26x0 
2613 

94  34     3 
60  50    0 

51     8  59 
105  10  28 

9936 
96x7 

2593 
9596 

VL  MARCH,  1896.  58 


54 


MABOH,  189& 


GREENWICH  MEAN  TIME. 

UJHAR  nSTAKCEa 

u 

Warns  amd  Wf99dm 

Noon. 

P.X* 
of 

Ulk. 

P.U 

of 

VI*. 

P.L. 

of 

IXh. 

p.  L. 

off 

^ 

aiCfkisoL 

Die 

Die 

DiflL 

UUL 

•        f        m 

•           *           IV 
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0.0009032 
0.0010290 

0.001 1539 
0.0012779 
0.0014009 

0.0015228 
0.0016435 
0.0017631 

0.0018817 
0.0019991 
aoo2ii55 

0.0022310 
0.0023458 
0.0024598 

0.0025731 
0.0026860 
0.0027984 

0.0029104 
0.0030219 
0.0031331 

0.0032440 
0.0033544 
0.0034644 

0.0035738 


4-52.9 
53.1 

53.« 

+53.  X 
53.x 
53-0 

-f52.8 

52.5 

52.2 

+51.9 

5X.5 
5X.0 

4-50.5 
5ao 

49.6 

+49.  X 
48.7 
48.3 

4-48.0 

47.7 
47.4 

4-47.1 
46.9 

46.7 

4-46.6 

4^5 
46.4 

+46.3 
46.x 

45.8 
+45.5 


h  m   • 
23  14  48.87 

23  10  52.97 

23  6  57.06 


23  3 
22  59 
22  55 


1.15 

524 
9-34 


22  51  13.43 
22  47  17.52 
22  43  21.61 

22  39  25.70 
22  35  29.80 
22  31  33.89 

22  27  37.98 
22  23  42.07 

22    19  46.16 

22  15  50.25 
22  II  54.34 
22      7   58.43 

22  4  2.52 
22      O     6.62 

21  56  ia7i 

2Z  52  14.80 
2Z  48  18.89 
2Z  44  22.98 

21  40  27.07 
21  36  31.16 
21  32  35.25 

21  28  39.34 
21  24  43.43 
21  20  47.52 

21  16  51.61 


NoxB.— The  numbert  In  colnom  X  correspond  to  the  tme  equinoB  of  the  date;  In  colnom  A'  to  the  m< 
equinox  of  Jannary  t^jo. 


Diff.  fdr  t  Hoar, 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


SEMIDIAMETER. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGB. 


Ncxm. 


6  15.8 
6     0.4 

5  44-6 


5 
5 
5 

4 
4 
4 

4 
4 


4 
4 


5 
5 


5 
5 


6 
6 
6 

6 
6 
6 


29.7 
16.5 

5-4 

56.7 

50-4 
46.3 

44.2 

43.9 
45.2 

47.9 
51.9 

57-3 


3-9 
II. 9 

5  21.4 


32.2 
44.2 
57.0 

9.8 
21.7 

31-4 

37.7 
39-5 
36.5 


6  28.7 

6  17.1 

6  2.9 

15  47.6 


Midnight 


Noon. 


6 

5 


5 
5 


4 
4 
4 

4 
4 
5 


6 
6 
6 

6 
6 

5 


8.2 
52.4 
37.0 

22.8 

10.6 

0.8 


4  53.2 
4  48.1 

4  45-0 


43.9 
44.4 

46.4 

49.8 

54-4 
0.4 


5  7.7 

5  16.5 

5  26.6 

5  38.1 

5  50.6 

6  3-5 

6  16.0 

6  26.9 

6  35.0 


39-2 
38.6 
33.1 

23.3 
10.2 

55-4 


15  40.0 


59  34-8 
58  38.0 
57  40.1 

56  45-3 
55  56.8 
55  16.1 

54  44-2 
54  21.0 

54    5-9 

53  58.3 

53  57-3 

54  2.0 

54  12.0 
54  26.7 

54  46.3 

55  10.6 

55  40-1 

56  14.8 

56  54-6 

57  38.7 

58  25.7 

59  12.8 

59  56.4 

60  32.0 

60  55.1 

61  1.8 
60  50.6 

60  22.0 

59  39-4 
58  47.4 

57  51.3 


Diff.  for 
X  Hoar. 


—2.26 
2.4a 

a.  37 

-^.17 

X.88 
1.51 

-1.15 
0.79 
0.46 

-0.18 

40.08 

0.31 

+0.52 
0.71 

0.91 

4-I.X2 

1-34 
1-55 

+X.75 
X.91 
X.98 

+1.91 
X.68 

X.25 

+0.63 

—0.09 

0.84 

—1.50 
2.00 
2.28 

-2.35 


Midnight 


59    6.9 

58  8.9 
57    I2.I 

56   20.1 

55  35-4 
54  59-1 

54  31-5 
54  12.5 

54     1-3 

53  57.0 

53  590 

54  6.4 

54  18.8 

54  35.9 

54  57-8 

55  24.7 

55  56.8 

56  34-1 

57  16.2 

58  2.0 

58  49.4 

59  35.3 

60  15.5 

60  45.4 

61  0.6 
60  58.5 
60  38.3 

60    2.2 

59  14-3 
58  19.6 

57  23.3 


DifF.for 
I  Hoar. 


Meridian  of 
Greenwich. 


-2.37 
a.41 
2.28 

-2.02 

x-74 
x-33 

-0.97 
0.63 
0.32 

-0.04 

+0.20 

a42 

+0.61 
0.82 
x.ox 

+1.23 

x-45 
X.66 

+X.84 
X.96 
X.96 

4-1.82 
X.48 
0.96 

40.28 

-0.47 

X.X9 

-X.78 

2.X7 

2.34 
-a.30 


h  m 

15  34.2 

16  34.4 

17  33.0 

18  28.0 

19  18.8 

20  5-3 

20  48.4 

21  29.0 

22  8.1 

22  46.9 

23  26.4 
6 


o 
o 
I 

2 

3 

4 

5 
6 


7.6 

5i-a 
38.1 

28.4 
21.9 

17-4 

135 
8.6 


7     1-9 

7  53.3 

8  43.6 

9  33-7 

10  24.9 

11  18.5 

12  15.4 

13  15-4 

14  17.4 

15  18.8 

16  17.3 


Diff.  for 
I  Hour. 


m 
2.52 

2.49 
2.38 

2.21 
2.02 

X.86 

1-74 
X.65 

X.62 

X.62 
X.67 


X.76 
1.88 
2.03 

2.17 
2.28 
2.34 

2.32 
2.26 
2.18 

2.11 
2.08 
2.10 

2.18 
2.30 
2.44 

2.55 
2.59 

2.51 
2.35 


Noon. 


d 
18.I 

I9.I 

20.1 

21. 1 
22.1 
23.1 

24.1 
25.1 
26.1 

27.1 
28.1 
29.1 

0.3 

1-3 
2.3 

3-3 
4-3 
5-3 

6.3 

7.3 
8.3 

9.3 
10.3 

11.3 

12.3 

133 
14.3 

15.3 
16.3 

17.3 
18.3 
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GREENWICH 

MEAN  TIMK 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

RiC>>t 

Di&for 

Di&fdr 

Hoar. 

lUcht 

Difl.for 

Doclinadoa. 

DiCfor 

J 

jicm^Mkm. 

1  MiooM. 

I  Mioote. 

Aicwiiioft 

iMiniito. 

iMInoto. 

Tl 

JESDA 

Y   2X. 

THURSDAY  23. 

k 

m       • 

• 

•        *         • 

m 

k    a       • 

• 

•       *       • 

• 

o 

8 

47  14." 

S.1896 

N.X9  58  48.8 

11.808 

0 

XO  34    6.25 

1.1810 

N.  8  31     7.6 

16.349 

I 

8 

49  31.40 

s.flS6s 

19  46  56.6 

11.933 

I 

10  36  17.08 

1.1801 

8  14  44.8 

16.410 

a 

8 

5X  48.50 

1.9834 

19  34  57.0 

W.O54 

2 

xo  38  27.86 

•-1793 

7  58  18.4 

16*469 

3 

8 

54     5.41 

t.slo9 

19  22  50.  X 

i«.i75 

3 

xo  40  38.60 

•.1766 

7  41  48.5 

16. 517 

4 

8 

56  22.14 

«.t773 

19  xo  36.0 

It. 195 

4 

10  42  49.30 

8.1760 

7  25  15.  X 

i6.sa« 

5 

8 

58  38.69 

t.a743 

18  58  14.7 

M.413 

5 

xo  44  59.96 

t.1774 

7    8  38.4 

16.698 

6 

9 

0  55.06 

t-«7«3 

18  45  46.4 

it.5S« 

6 

10  47  10.58 

1.1769 

6  51  58.5 

16.691 

7 

9 

3  ii.aS 

1.9683 

18  33   II.O 

11.648 

7 

xo  49  21.18 

3.1765 

6  35  15-4 

16.744 

8 

9 

5  27.26 

a.  1653 

18  20  28.6 

M.763 

8 

xo  51  31.76 

1.1761 

6  18  29.2 

16.794 

9 

9 

7  43.09 

1.1684 

18     7  39.4 

11.878 

9 

10  53  42.31 

•.1756 

6     X  40.1 

16.843 

to 

9 

9  58.75 

t-1395 

X7  54  43.3 

ia.99» 

10 

10  55  52.85 

3.1736 

5  44  48.x 

16.889 

IX 

9 

12  14.25 

1.1365 

X7  41  40.4 

13.  Kg 

II 

10  58     3.38 

3.1755 

5  27  53.4 

16.934 

1% 

9 

14  29.53 

1.1536 

17  28  30.9 

13.  «3 

12 

II     0  13.91 

3.1755 

5  10  56.0 

16.978 

«5 

9 

16  44.66 

1.S306 

17  15  14.8 

13.333 

13 

II     2  24.44 

3.1736 

4  53  56-0 

t7.0M 

U 

9 

x8  59.63 

t.1481 

17     I  52.1 

13.433 

14 

II     4  34.98 

3.1757 

4  36  53.6 

17.060 

«5 

9 

21   14-43 

1.145s 

x6  48  22.8 

13-541 

15 

II     6  45.52 

3.1736 

4  19  48.8 

17.099 

i6 

9 

23  29.06 

«.a4i5 

16  34  47.2 

13.646 

16 

II     8  56.08 

1.1761 

4    2  41.7 

17.137 

«7 

9 

«5  43.53 

1.1357 

16  21     5.3 

|^75l 

17 

II   II     6.66 

3.1765 

3  45  32*4 

17.173 

i8 

9 

27  57.83 

t.1370 

16    7  17.1 

13.855 

18 

II  13  17.26 

3.1769 

3    28   21.  X 

17.303 

t9 

9 

30  11,97 

t.3344 

15  53  22.7 

13.957 

19 

II   15  27.89 

3.1775 

3  11     7-8 

«7.«S7 

so 

9 

32  25.96 

1.1319 

15  39  22.2 

14.058 

20 

II   17  38.56 

1.1781 

2  53  52.6 

17.367 

21 

9 

34  39.80 

t.ai93 

15  «5  15.7 

14.158 

21 

II   19  49.27 

1.1788 

2  36  35.7 

17.396 

Xt 

9 

36  53.48 

1.1168 

15  "     3.« 

14.157 

22 

II  22    0.02 

3.1796 

2  19  17. 1 

17.533 

»3 

9  39     7.02 

t.«44 

N.14  56  44.8 

14.354 

23 

IX  24  xa82 

3.1805 

N.  2     I  57.0 

17.347 

WE 

DNESD 

>AY  22. 

F 

FRIDAY 

24. 

o 

9  41  ao.41 

t.tii9 

N.14  42  20.7 

14.450 

0 

XI  26  21.68 

1.1815 

N.  I  44  35.4 

17.371 

I 

9 

43  33-65 

••1196 

14  27  50.8 

14.546 

X 

II  28  32.60 

3.1815 

X  27  12.5 

17.993 

s 

9  45  46.76 

•.1173 

14  13  15.2 

14.699 

2 

II  30  43.58 

1.1896 

I    9  48.3 

17.413 

3 

9  47  59.73 

1.1150 

13  58  34.1 

14.731 

3 

II  32  54.63 

1.1848 

0  52  23.0 

17.430 

4 

9 

50  X2.56 

l.CllB 

13  43  47.5 

I4.6*s 

4 

II  35     5.76 

1,1861 

0  34  56.7 

17.446 

5 

9 

53  25.26 

1.1106 

13  28  55.5 

U.913 

5 

II  37  16.97 

1.1875 

0  17  29.5 

17.461 

6 

9 

54  37.83 

1.1084 

13  13  58.1 

15.001 

6 

II  39  28.26 

1.1889 

N.  0    0     1.4 

17.474 

7 

9 

56  50.27 

1.1064 

X2  58  55.4 

15.088 

7 

II  41  39.64 

1.1905 

S.  0  17  27.4 

17.484 

.    8 

9 

59     2.60 

«.«o«5 

12  43  47.6 

15.173 

8 

II  43  51.12 

8.19*1 

0  34  56.7 

17.498 

9 

10 

X   14.81 

1.1085 

12  28  34.7 

I5.«S7 

9 

II  46    2.69 

3.1998 

0  52  26.5 

17.900 

to  1 

xo 

3  a6.90 

1.1006 

12   X3   16.8 

15.339 

10 

II  48  14.37 

3.1956 

I     9  56.7 

17.505 

II  ! 

10 

5  38.88 

t-i9>7 

11  57  54.0 

I5.4* 

XI 

II  50  26.16 

3.1973 

I  27  27.x 

17.508 

11 

xo 

7  50.75 

1.1970 

XX  42  26.3 

15.501 

12 

II  52  38.07 

3.4B3 

X  44  57.7 

i7.5»o 

«3 

xo 

to    2.52 

a-1953 

IX  26 •53.9 

15.579 

13 

II  54  50.10 

i.m5 

2     2  28.3 

17.509 

U 

xo 

X2    14.19 

«.IW7 

II   XI    16.8 

15.657 

14 

II  57     2.25 

1.1096 

2  19  58.8 

17.507 

«5 

xo 

X4  25.76 

•.1911 

xo  55  35.1 

15.733 

15 

II  59  14.53 

1.1058 

2   37   29.1 

17.90J 

i6  , 

10 

16  37.24 

1.1906 

10  39  48.9 

15.807 

16 

12     I  26.94 

l.io8i 

2  54  59.1 

17.497 

17 

xo 

t8  48.63 

1.1891 

10  23  58.3 

15.880 

17 

12     3  39.50 

1.1105 

3  12  28.7 

17.488 

t4 

to 

20  59.94 

1.1878 

10    8    3.3 

15.933 

18 

12     5  52.20 

•.1119 

3  29  57.7 

17.478 

IQ 

10 

23  "-17 

1.1865 

9  52    4-1 

16.  on 

19 

12     8     5.05 

3.1153 

3  47  26.1 

17.467 

a9 

xo 

35  22.32 

1.1851 

9  36     0.8 

16.069 

20 

12  10  x8.o6 

•.nil 

4    4  53.7 

iy.453 

"  1 

to 

27  33.40 

•.1841 

9  19  53.4 

16.157 

21 

12  12  31.23 

1.1108 

4  22  20.4 

17.437 

ttl 

10 

29  44-41 

1  i8>o 

9    3  42.0 

16.113 

22 

12  14  44.56 

3.IQ6 

4  39  46.1 

17.418 

«S 

xo 

3»  55.36 

i.iteo 

8  47  26.7 

16.187 

23 

12  16  58.06 

•.litis 

4  57  10.6 

17.998 

J?4_ 

xo 

M     6.25 

i.i8io 

N.  8  31     7.6 

16.349 

24 

12  19  11.74 

3.1193 

IS.  5  14  33.9 

I7.J77 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


1 
Hmx. 

Ricbi 

Diff.for 

Declioatioo. 

DiUfor 

Hoar. 

Wuht 

Diff.  for 

n.w>llnatlnM 

Diff.  for 

Atcmaaum. 

1  Mtnat«. 

1  Minote. 

▲tcemion. 

1  Minute. 

t  Mtflute. 

WEDNESDAY  39. 

FRIDAY,  MAY  x. 

■ 

b     m        • 

t          1        •       •       • 

m 

b    n       1            1                 0       »       •             m 

O 

16    13  40.40 
16   t6   18.86 

».640(»    'S.26    18    51,3 

6.157 

0 

18    19    15.43         «.53«     s.27    36       1.4          1.771 

t        ] 

S.6418 

^0   *4   35. » 

5.9« 

2 

t6   18  57.41 

«.643l 

26   30  47.5 

5.77« 

J    ■    1 

16  21   36.03 

t.6M« 

26   36   28.5 

5.5« 

4 

16  24   14.72 

«.6453 

26  41    58.1 

3*397 

5  . 

r6  26  53.47 

t.646a 

26  47    16.2 

5.«7 

6      1 

■ 

16  29  32.26 

9.6466 

26   52  22.9 

5*oi6 

7      ^ 

16  32  11.09 

2.6474 

26   57    18.1 

4.8S4 

h      : 

16  34  49.95 

1.647« 

27      2      1.8 

4.^ 

9      ] 

16  37  28.83 

1.6481 

27     6  33.9 

4*439 

lO        ] 

16  40     7.72 

a.6«8j 

27  10  54.5 

4*847 

II  ,   ] 

[6  42  46.61 

a. 6480 

27  15     3.6 

4*055 

12        ] 

16  45  25.48 

«.6477 

27    19       X.I 

5.961 

13      J 

16  48     4-33 

a.«^73 

27    22   47.1 

3.671 

14  '   ] 

[6  50  43.16 

2.646S 

27   26  21.6 

3.476 

15       3 

16  53  21.95 

S.6461 

27    29   44.5 

3. 286 

t6      ] 

t6   56     0.69 

a,  645 1 

27   32    55.9 

3.093 

«7  '   1 

J6  5«  39.36 

a.64» 

27  35  55.7 

1.901 

|8      ] 

t7      I    17.96 

8.64a7 

27  38  44.0 

2.709 

PHASES  OF  THE  MOON. 

19      ] 

'7     3  56.49 

a.«4t3 

27  41  20.8 

2.318 

20    '    ] 

t7     6  34.92 
17     9  13.25 

9aO%Q7 

27  43  46.1 
27  46     0.0 

2.327 
2.136 

21        ] 

a. 6380 

A        ft. 

22    ,    1 

2J    1    ^ 

17   II  51.48 
17  14  29.58 

a.  6361 
J.63J9 

27  48     2.4 
S.27  49  53.4 

X.945 
t*754 

( 

d     b     a 
Last  Quarter     •     •       April      4  12  24.1 

TH 

iURSDAY  30. 

• 

5 

New  Moon 
First  Quarte 

•      •••••      12    16  22.8 

•         "••••         mm     M\f     mmtV 

r 20  10  46.7 

O       1 

17  17     7.55 

a.6ji7    S.27    51    32.9 

1.563 

0 

Fall  Mood 

.••••.      27 

X  47.^ 

••••••*/ 

1  1 

2  •    1 

t7   19  45.38 
17  22  23.06 

a.69!i3 
a.606B 

27  53     i.o 
27  54  17.8 

1*374 
1. 186 

3      J 

17  25     0.59 

a.6a40 

27  55  23.3 

0.997 

d      b 

4  ,  1 

t7  27  37-94 

a.6axo 

27  56  17.5 

0.809 

( 

Apogee     .....       April     xo  15.7 

s'  1 

6      1 

17  30  15.  u 
17  32  52.10 

a.  6180 
a.6147 

27  57    0.4 
27  57  32.1 

0.622 
0.435 

a 

Perigee     •.••••••2 

K      91. <9     1 

^      ^  "       ^  ^^                  •                •               W               •               •               •                •                •                ^  J         ^  •  9  ^ 

7  ,   J 

t7  35  28.89 

a.  6114 

27  57  52.6 

0.149 

« !  1 

17  38     5-47 

2.6078 

27  58     2.0 

-0,064 

9      5 

17  40  41.83 

2.6042 

27  58    0.3 

•IO.110 

lO  >    ] 

1 

t7  43  1797 

a.  6003 

27  57  47.6 

o.»H 

II  '  ] 

17  45  53.87 

*.5963 

27  57  23.9 

0.487 

12      : 

17  48  29.53 

a.59W 

27  56  49.2 

0.669 

U      3 

t7  5«     4.94 

a. 5880 

27  56     3.6 

0.830 

M      1 

I?  53  40.09 

«.5«35 

27  55     7.2 

1*019 

15      1 

[7  56  14.96 

a.57«9 

27  54    0.1 

i.«i8 

t6      : 

t7  58  49.56 

«.5743 

«7  52  42.3 

1.386 

«7      3 

tS     X  23.88 

«.5«95 

27  51   13.8 

1.565 

iH       1 

»8     3  57-90 

«-SS45 

27  49  34.7 

1.739 

19      J 

[8     6  31.62 

«.5594 

27  47  45.1 

1.914 

ao  ;    1 

[8     9     5.03 

«-534« 

27  45  45.0 

t.o68 

21         1 

[8   If  38.12 

t-54«8 

«7  43  34.5 

a.  161 

ZJ        ] 

tS   14   10.89 

t.5434 

27  41   13.7 

a.  43a 

2J   ■    1 

i8   «6  43.33 

a.537« 

27  38  42.6 

a.6oa 

24        1 

r8   19   15.43 

2.53"    S.27   36      1.4 

_«.77t 
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71 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


10 


14 


15 


i6 


17 


i8 


19 


90 


IX 


» 


Name  and  Direction 
of  Object 


Antares  W. 

a  Aquilae  W. 

Sun  E  . 

Antares  W. 

a  Aquilae  W. 

Sun  £ . 

Sun  W. 

Pollux  E . 

Jupiter  E  . 

Regulus  £ . 

Sun  W. 

Pollux  E . 

Jupiter  E  . 

Regulus  E  • 

Sun  W. 

Pollux  E  . 

Jupiter  E  . 

Regulus  E . 

Sun  W. 

Jupiter  E  . 

Regulus  £ . 

Sun  W. 

Regulus  £ . 

Spica  £ . 

Sun  W. 

Aldebaran  W. 

Regulus  E . 

Spica  E . 

Son  W. 

Aldebaran  W. 

Spica  E  . 

Saturn  £ . 

Sun  W. 

Aldebaran  W. 

Spica  £  • 

Saturn  E . 

Sun  W. 

Aldebaran  W. 

Pollux  W. 

Spica  £  • 

Saturn  £ . 

Antares  £ . 


Midnight. 


97  51     7 
51  49  40 

34  31  48 

109  40     7 

60  55  37 
23  48  25 

20  39  4 

65  49  26 

74  10  6 

102  42  o 


31 

42 

4 

3316 

53 

40 

33 

2929 

62 

3 

58 

2945 

90 

31 

25 

3917 

42  58  46 

41    22   49 

49  48  35 
78  II   17 

54  28  47 
37  21  56 

65  39  25 

66  13  45 
52  53  16 

106  55  II 

78  16     6 

41  14  37 
39  50  3 
93  52  25 

90  38  18 
54  12  17 
80  29  53 


p.  L. 

of 
Diff. 


3075 
436X 

3484 

3077 
4055 
3521 

3416 

8977 
2995 
9969 


3233 
3872 

2883 

2855 

3145 
281 1 

2779 

3044 
2689 
2G92 

293X 

2754 
2586 
2588 

2808 
2583 
2475 


XVh. 


99  19  47 
52  55  37 
33  II  6 

III  8  45 
62  6  22 
22  28  24 

22  I  2 
64  18  45 

72  39  47 
loi  II  8 

33  5  57 
52  8  51 
60  32  36 
88  59  28 

44  24  16 

39  49  54 
48  15  55 
76  38  o 

55  56  2 
35  47  42 
64  4  29 

67  43  3 
51  16  21 

105  18  20 


79 
42 
38 
92 


47  45 

50  5 
10  49 

13  14 


103    22    17 

2681 

67    38    44 

2438 

66  45  30 

2355 

91     2  49 

2367 

116  28  46 

2559 

81  31     5 

2311 

38  28  40 

a255 

52  38  18 

2239 

76  58     0 

2253 

98  30  28 

2236 

92  12  35 

55  51  35 
78  48  4 

103  3  19 

104  59  22 
69  21  25 
65  o  51 
89  18  27 


p.  L. 

of 

Diff. 


3075 
43x3 
3488 

3077 
4029 

3529 

3400 
2972 
2989 
2963 


3222 
2865 

2875 
2845 

3133 
2801 

2769 

3031 
2677 
2679 

2917 
2730 
2572 
2574 

2793 

2564 
2460 

2473 

2666 
2421 
2341 
2352 


XVIIIh- 


n 


100     48     27 

54     2  18 
31  50  29 

112  37  23 

63  17  33 
21     8  32 

23  23   18 

62  47  57 
71     9  20 

99  40     9 


3306 

34 

30 

2 

2922 

50 

37 

0 

2937 

59 

I 

4 

2909 

87 

27 

21 

45  49  59 
38   16  50 

46  43     4 
75     4  31 

57  23  32 

34  13   15 
62  29  20 

69  12  37 

49  39   10 
103  41   12 


8i 

44 
36 
90 


19 
26 

31 
33 


42 

5 
16 

44 


1x8 

8  37 

2545 

83 

16  48 

2296 

40 

15  46 

2239 

50 

50  49 

2226 

75 

10  52 

2240 

96 

42  54 

2223 

93  47  12 
57  31  20 

77     5  54 
loi   21  28 

106  36  48 

71  4  30 
63  15  51 
87  33  43 


119 

85 
42 

49 
73 
94 


P.  L. 

of 

Diff. 


3077 
4267 

3492 

3076 

4003 
3538 

3386 
29G6 
2983 
2957 

3295 
2916 
2930 
2902 

32x2 

2857 
2866 

2836 

3121 
2791 

2757 

3018 
2665 
2G67 

2901 
2707 

2559 
2561 

2777 
2545 
2445 
2458 

2650 

2405 
2326 

2337 


XXIh. 


102    17      5 

55     9  41 
30  29  56 


114  6 
64  29 
19  48 


2 
10 
50 


48  48 

2530 

2  53 

2283 

3  15 

2225 

3     0 

2212 

23  24 

2227 

55     0 

2206 

24  45  51 
61   17     2 

69  38  46 

98  9     2 

35  54  19 
49     5     I 

57  29  23 

85  55     5 

47  15  54 

36  43  36 

45  10  2 
73  30  50 

58  51  16 
32  38  35 

60  53  56 

70  42  28 

48  I  43 
102     3  48 

82  51  59 

46  2  35 
34  51  24 
88  53  55 

95  22  10 

59  II  31 
75  23  23 

99  39  16 

108  14  35 

72  47  58 

61  30  29 

85  48  38 

121   29   19 

86  49   18 

43  51     5 

47  14  51 
71  35  37 
93     6  45 


p.  L. 

of 

Diff. 


3078 
4226 

3497 

3074 
3978 
3551 

3372 
2961 

2977 
2950 

3284 
2909 

2923 
2895 

320X 
2850 
2857 
2828 

3109 
2782 

2747 

3004 
2652 
2655 

2887 
2685 

2544 
2547 

2761 
2527 
2430 
2443 

2634 
2388 

231 X 

2323 

2517 

2268 

2210 

2199 
2214 
2195 


72 
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xvn. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Q 


23 


Name  and  Direction 
of  Object 


24 


25 


26 


27 


28 


29 


30 


Sun  W. 

Aldebaran  W. 

Pollux  W. 

Jupiter  W. 

Spica  £ . 

Saturn  £ . 

Antares  £ . 

PoUux  W. 

Jupiter  W. 

Regulus  W. 

Saturn  £ . 

Antares  £ . 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Saturn  £ . 

Antares  £ . 

a  Aquilae  £  . 

PoUux  W. 

Jupiter  W. 

Regulus  W. 

Antares  £ . 

a  Aquilae  £  . 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

a  Aquilae  £  . 

Fomalhaut  £ . 

Jupiter  W. 

Regulus  W. 

Spica  W. 

a  Aquilae  £  . 

Fomalhaut  £  . 

Mars  £ . 

Regulus  W. 

Spica  W. 

a  Aquilae  £  • 

Fomalhaut  £  . 

Mars  £  • 

a  Pegasi  £  . 

Spica  W. 

Saturn  W. 

Fomalhaut  £ . 

Mars  £ . 

a  Pegasi  £  . 


Noon. 


123  10    8 
88  36    4 

45  39  17 
36  34  28 

45  26  22 

69  47  31 
91   18  10 

60  16  36 

51  7  53 
23  17  51 
55  12  58 
76  38  24 

75  10  31 
65  57  29 
38  13  36 
40  26  57 

61  42  41 
1X2     7  41 

90  13  19 
80  55  47 

53  18     3 

46  38  16 

99  32  10 

105  15  45 

95  53  37 
68  22     9 

86  45     I 

112      2      I 

no  41  28 

83  16  24 

29  17     4 

74     9  52 

98  12  53 

no  39  42 

97  52  27 

43  51  44 

62  9  40 

84  36  10 

96  49  47 

106  32  20 

58  2  47 
35  2  6 
71  24  48 

83  24  7 
93     I  27 


P.  L. 

of 

Diff. 


«504 
2256 
2196 
sazs 
2x86 

2202 
2182 

2X01 
2X2X 
2091 
2x26 
209X 

9040 
206x 
2032 
2103 

2032 
2872 

202X 

ao43 

20X3 

90x4 

274X 

2050 

2072 

204X 

2752 
2392 

2x45 

21 X3 
2X22 

2895 
2422 
2346 

2223 
2227 
3x91 
2530 
2461 

"447 

2362 

8443 
2702 
2604 
•564 


Illh. 


124  51  16 
90  23  9 
47  27  50 
38  22  33 

43  37  34 

67  59  7 
89  29  x6 

62  7  34 

52  58  20 

25  9  4 

53  22  38 

74  47  II 

77  3  3 
67  49  28 

40  6  21 

38  36  2 

59  49  56 
no  34  46 


92  6 

82  48 

55  II 
44  45 


21 

14 

17 

3 


97  56  24 

107  8  2 

97  45  20 
70  14  39 

85  9  30 
1x0  18  15 

1X2  3x  x8 

85  7  3 
31  7  29 
72  37  27 
96  29  49 
X08  54  49 

99   40   2X 

45  39  31 

60   43    20 

82  55  38 

95     7  39 
104  49  52 

59  47  17 
36  44  40 

69  48  II 

81  45  18 

91    21    43 


P.L. 

of 
DifiE. 


2492 
2183 

2202 

2x74 

2I9Z 
2x69 

2091 

2XX2 

2o8z 

2XX9 

2081 

2CQ5 

2057 

2026 
2X05 
2027 

2846 

9022 

2044 
2014 
90X4 

a735 

2036 
2078 
2048 
2763 
239X 

2x57 

2X25 

2134 
2923 

a43x 
2358 

2239 
2243 
3241 
2548 
2478 
2458 

«379 
2453 
2728 
2624 
2583 


VJh. 


126   32   41 

92  10   33 

49  16  43 

40  10  58 

41  48  28 
66  10  26 
87  40     2 

63  58  47 

54  49  I 
27     o  32 

51  32     8 

72  55  43 

78  55  43 
69  41  34 

41  59  14 

36  45  II 

57  57     4 
109     X  x8 

93  59  21 
84  40  40 

57     4  29 

42  51  51 
96  20  30 

X09    o    9 

99  36  53 
72     6  59 

83  34  13 
X08  34  27 

X14  20  50 
86  57  24 
32  57  37 
71     5  37 

94  46  58 
107  10  14 


lOI 

47 

59 

8x 

93 
103 

61 


27 
26 

17 

15 

25 

7 


51 
55 
59 
32 

55 
40 


P.L. 

of 
Diff. 


31    22 
O 

8 

80     6  56 
89  42  24 


38  27 
68  X2 


"479 
223X 
2x70 
2x88 
2x63 
2x80 
2157 

2082 
2x03 
2073 

9XX3 

2073 

2031 
2052 
2023 

2XZI 
9023 
2824 

2024 
2046 
20X6 
90X6 
273X 

2064 
2086 

«55 
2775 
239X 

2x70 
2137 
2145 

2953 
2442 

2371 

2255 
2259 
3295 
2567 

2495 
2471 

2397 
2463 

2755 
2643 
2600 


IXh- 


128    14   24 

93  58  15 
51  5  56 
41  59  43 

39  59     4 

64  21  28 

85  50  29 

65  50  14 

56  39  56 
28  52  13 

49  41  29 
71     4     2 

80  48  29 

71  33  47 

43  52  X3 

34  54  28 

56  4     5 

107   27    2X 

95  52  x8 

86  33  3 
58  57  39 

40  58  42 

94  44  31 

xxo  52     4 

loi  28  X4 

73  59     8 

81  59  13 
X06  50  39 

X16  xo     2 

88  47  26 

34  47  27 

69  34  25 

93     4  23 

105  25  58 

103  14  57 
49  13  55 

57  53  42 

79  35  52 

91  44  35 
loi  25  46 


P.  L. 

of 

Diff. 


63 

15 

X 

24x5 

40 

9 

5 

2475 

66 

36 

41 

2762 

78 

28 

59 

26^ 

88 

3 

29 

26x9 

2467 

2219 

9x57 

2x76 
2x51 

2x70 

2145 

2073 

9094 

9064 
2x08 
9064 

9087 

9049 
9019 
21X7 

2019 
2804 

2016 

9048 

90X8 

20x9 
2730 

207s 

2094 

20^ 
2790 
239s 

2x83 
2150 
2x57 
2995 
2453 
2385 

227X 
2275 

3353 
2587 
2512 

2485 
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VIII.  APRIL,  1896.  73 


74 


MAY,  1896. 


AT  GREENWICH  APPARENT  NOON. 


d 
Q 


Frid. 

Sat. 

Sl/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SC/N, 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 


a 

o 

« 


Q 


I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

26 
27 

28 
29 

30 


THE  SUN'S 


Apparent 
Right  Ascension. 


SC/N.    31 


Mon. 


32 


h  m   • 
2  36  32.54 

2  40  22.18 

2  44  12.38 

2  48  3.15 
2  51  5450 

2  55  46.44 

2  59  3897 

3  3  32.09 

3  7  25.79 

3  II  20.08 

3  15  14.97 
3  19  10.43 

3  23  6.46 

3  27  3.07 
3  31  0.24 

3  34  57-97 
3  38  56.25 

3  42  5507 

3  46  54-43 
3  50  54-3 1 
3  54  5472 


Diff.fbr 
X  Hoar. 


3 

4 
4 


58  55-63 
2  5705 
6  58.98 


4  II     1-39 

4  15     4.28 

4  19     7-65 

4  23  11.49 

4  27  15-78 

4  31  20.52 

4  35  25.70 

4  39  31.30 


s 

9-556 

9.580 
9.604 

9.628 
9.652 

9.676 

9.701 

9.726 

9.750 

9.775 
9.799 
9.823 

9.847 
9.871 
9.894 

9.917 
9.940 

9.962 

9.984 

0.006 
0.028 

0.049 
0.070 
0.091 

O.III 

0.I3I 
0.150 

0.169 

0.188 

0.207 
0.225 

0.242 


Apparent 
Declination. 


II 


N. 


5  18  52.4 

5  36  41-9 

5  54  16.0 

6  II  34-5 
6  28  37.0 

6  45  23.2 

7  I  52.7 
7  18    5.3 

7  34    0-7 

7  49  38.4 

8  458.3 
8  20    0.0 

8  34  43- 1 
849    7-4 

9  3  12.7 

9  16  58.6 
9  30  24.8 

9  43  31.0 


19  56  17.2 

20  8  42.8 
20  20  47.8 

20  32  32.0 
20  43  55.0 

20  54  56.6 

21  5  36.7 

21  15  55.1 
21  25  51.4 

21  35  25.6 

21  44  37.5 

21  53  26.8 

22  •  I  53.3 
N.22    9  56.9 


Diff.  for 
z  Hoar. 


II 
+44.88 
44.24 
43.60 

+42.94 
42.27 
41.58 

+40.88 
40.17 

39.44 

+38.70 
37.95 
37-19 

+36.41 
35.62 
34.81 

+34-00 
33-18 

32.35 

+31.50 
30.64 

29.77 

+28.89 
28.01 
27.12 

+26.22 

25.31 
24.39 

+23.46 
22.52 
21.58 
20.63 

+19-67 


Semi- 
diameter. 


01 


5 

5 


54-12 
53.88 


5  53-64 

5  53-41 

5  53-17 

5  52.94 

5  52.72 

5  52.49 

5  52.27 

5  52.06 

5  51.85 

5  51-64 

5  51-44 

5  51-24 

5  5105 

5  50.86 

5  5067 

5  50.49 

5  50-32 

5  50.14 

5  49-97 

5  49.81 

5  49.64 

5  49-48 

5  4932 

5  49- 16 

5  49-OI 

5  48.86 

5  48.71 

5  48.56 

5  48.42 


15  48.28 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


66.13 

66.21 
66.29 

66.37 

66.45 

66.53 
66.61 

66.69 
66.77 

66.85 

66.94 
67.02 

67.10 

67.18 

67.26 

67.34 

67.42 

67.50 

67.58 

67.66 
67.73 

67.80 
67.88 

6795 

68.02 
68.09 

68.15 

68.22 

68.28 

68.34 

68.40 

68.45 


Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


m        t 

3     5.58 

3  12.48 

3  18.82 

3  24.59 

3  29.78 

3  3438 

3  38.40 

3  41-83 

3  44-67 

3  46.93 

3  48.60 

3  49.70 

3  50.21 

3  50.16 

3  49.55 


3 
3 
3 

3 
3 

3 


48.38 
46.66 
44.41 

41.62 
38.30 
34.46 


3  30.12 
3  25.26 

3  19-92 

3  14.08 
3  7-76 
3     0.97 

2  53-71 

2  45.99 

2  37.83 
2  29.23 

2  20.22 


Diff.  for 
X  Hour. 


• 
0.299 
0.276 
0.252 

0.228 
0.204 
0.180 

a  156 
ai3i 
0.106 

0.082 

0.058 
0.034 

aoio 
aoi4 
0.037 

ao6o 
ao83 
0.10S 

0.127 

0.149 
0.171 

0.192 
0.213 
0.233 

0.253 
0.273 
0.293 

0.312 

0.331 

0.349 
0.367 

0.384 


NoTS. — ^Tbe  mean  time  of  semidiame 


er  passing  may  be  found  by  subtracting  0^.18  from  the  sidereal  time. 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increaaing. 
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15  52 

3.20 

2.6152 

25 

19  16.0 

7.514 

2 

17 

58  59.10 

t.6079 

27  43 

26.2 

X.535 

3 

15  54 

40.23 

2.6189 

25 

26  41.5 

7.336 

3 

18 

I  35.45 

2.6036 

27  41 

48.7 

Z.716 

4 

15  57 

17.47 

2.6224 

25 

33  56.3 

7.X56 

4 

18 

4  11.53 

2.5991 

27  40 

0.3 

1.897 

5 

15  59 

54.92 

2.6258 

25 

41     0.2 

6.974 

5 

18 

6  47.34 

a. 5945 

27  38 

I.I 

2.077 

6 

16     2 

32.57 

2.629X 

25 

47  53.2 

6.792 

6 

18 

9  22.87 

2.5897 

27  35 

51.1 

2.256 

7 

16     5 

10.41 

2.6322 

25 

54  35.3 

6.610 

7 

18 

II  58.11 

a. 5848 

27  33 

30.4 

a.  432 

8 

16     7 

48.43 

2.6351 

26 

I     6.4 

6.426 

8 

18 

14  33.05 

2.5797 

27  30 

59.2 

2.606 

9 

16  10 

26.62 

a. 6379 

26 

7  26.4 

6.241 

9 

18 

17     7.68 

a. 5745 

27  28 

17.4 

1.784 

lO 

16  13 

4-98 

2.6406 

26 

13  35.3 

6.055 

10 

18 

19  41.99 

2.5692 

27  25 

25.1 

a.958 

II 

16  15 

43.49 

2.6430 

26 

19  33.0 

5.869 

II 

18 

22  15.98 

2.5637 

27  22 

22.4 

3. 131 

12 

16  18 

22.14 

2.6453 

26 

25  19.6 

5.682 

12 

18 

24  49.64 

2.5582 

27  19 

9.4 

S.302 

13 

16  21 

0.93 

2.6476 

26 

30  54.9 

5.494 

13 

18 

27  22.96 

2.5534 

27  15 

46.1 

3.473 

14 

16  23 

39-85 

2.6497 

26 

36  18.9 

5.306 

14 

18 

29  55-93 

a.  5465 

27  12 

12.6 

3.642 

15 

16  26 

18.89 

2.6516 

26 

41  31-6 

5.X17 

15 

18 

32  28.54 

2.5406 

27     8 

29.1 

3.809 

J6 

16  28 

58.04 

2.6533 

26 

46  32.9 

4.927 

16 

18 

35     0.80 

2.5346 

27     4 

35.5 

3.976 

17 

16  31 

37.29 

2.6549 

26 

51  22.8 

4.737 

17 

18 

37  32.69 

2.5283 

27     0 

31.9 

4.143 

i8 

16  34 

16.63 

2.6563 

26 

56     1.4 

4.547 

18 

18 

40     4.20 

2.5220 

26  56 

18.5 

4.305 

19 

16  36  56.05 

a. 6575 

27 

0  28.5 

4.356 

19 

18 

42  35-33 

2.5J57 

26  51 

55.3 

4.468 

20 

16  39 

35.53 

2.6585 

27 

4  44.1 

4.164 

20 

18 

45     6.08 

2.5092 

26  47 

22.3 

4.629 

21 

16  42 

15.07 

2.6594 

27 

8  48.2 

3.973 

21 

18 

47  36.43 

2.5025 

26  42 

39.8 

4.788 

,    22 

16  44 

54.66 

2.6601 

27 

12  40.8 

3.781 

22 

18 

50     6.38 

2.4958 

26  37 

47.8 

4.946 

23 

16  47 

34.28 

2.6606 

27 

16  21.9 

3.5B8 

23 

18 

52  35-93 

2.4891 

26  32 

46.3 

5.K^ 

24 

16  50 

13.93 

2.66x0 

S.27 

19  51.4 

3.396 

24. 

18 

55     5.07 

2.4822 

S.26  27 

35.4 

5.359 

MAT,  1898.  85 
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MAY,  1896. 


XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illh. 

P.L. 

of 

Diff. 

VIb. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

•         t         «r 

•          t         m 

e        *        M 

0       *       tf 

X 

Spica 

W. 

71  46  45 

2508 

73  27  47 

3536 

75     8  24 

2545 

76  48  35 

2564 

Saturn 

W. 

48  34  58 

2545 

50  15     9 

3361 

51  54  58 

2576 

53  34  26 

2593 

Fomalbaut 

E. 

58  48  59 

2939 

57  17  30 

2975 

55  46  46 

30Z2 

54  16  48 

3051 

Mars 

E. 

70  25  52 

3761 

68  50  33 

3782 

67  15  41 

2801 

65  41  15 

2821 

a  Pegasi 

E. 

79  55  28 

3719 

78  19  13 

3741 

76  43  27 

3763 

75     8     9 

2784 

Venus 

E. 

108  37     X 

9942 

107     5  35 

3963 

105  34  35 

3983 

104     4    0 

3003 

2 

Spica 

W. 

85     3  13 

a654 

86  40  55 

3671 

88  18  14 

3689 

89  55     9 

2706 

Saturn 

W. 

61  46  16 

^6^3 

63  23  32 

S689 

65    0  27 

3705 

66  37     0 

2721 

Antares 

W. 

39     9  38 

3651 

40  47  24 

2669 

42  24  45 

26S7 

44     I  43 

3704 

Fomalbaut 

E. 

46  59  34 

3376 

45  34  54 

3330 

44  II  17 

3386 

42  48  45 

3448 

Mars 

E. 

57  55  27 

3918 

56  23  31 

2938 

54  52     0 

2956 

53  20  52 

3976 

a  Pegasi 

E. 

67  18  55 

3898 

65  46  33 

2922 

64  14  42 

2946 

62  43  22 

2971 

Venus 

E. 

96  37  18 

3102 

95    9  " 

3t3I 

93  41  27 

3x41 

92  14     7 

3159 

Sun 

E. 

"4  55  38 

3005 

113  25  32 

3025 

"I  55  50 

3<H3 

no  26  30 

3061 

3 

Spica 

W. 

97  54  10 

3787 

99  28  55 

2803 

loi     3  19 

^18 

102  37  24 

3833 

Saturn 

W. 

74  34  33 

3798 

76     9     4 

2813 

77  43  15 

2828 

79  17     7 

3842 

Antares 

W. 

52    0  58 

a785 

53  35  46 

2801 

55  10  13 

28x5 

56  44  21 

3830 

Mars 

E. 

45  50  59 

3065 

44  22     6 

3082 

42  53  34 

3099 

41  25  23 

3x15 

a  Pegasi 

E. 

55  14  37 

3103 

53  46  31 

3x33 

52  19     0 

3 161 

50  52     4 

3191 

Venus 

E. 

85     2  59 

3330 

83  37  49 

3268 

82  13    0 

3885 

80  48  31 

3301 

Sun 

E. 

103     5  19 

3x48 

loi  38     8 

3x64 

100  II  16 

3x81 

98  44  44 

3197 

4 

Saturn 

W. 

87    a    2 

3908 

88  34  II 

3930 

90    6     4 

«93« 

91  37  42 

2943 

Antares 

W. 

64  30  26 

389R 

66     2  48 

39x0 

67  34  54 

2922 

69     6  45 

2934 

Mars 

E. 

34    9  21 

3x94 

32  43     5 

3309 

31   17     6 

3223 

29  51  24 

3338 

Venus 

E. 

73  50  43 

3378 

72  28     I 

3393 

71     5  36 

3407 

69  43  27 

3430 

Sun 

E. 

91  36  37 

3270 

90  II  51 

3383 

88  47  20 

3296 

87  23     4 

3309 

5 

Saturn 

W. 

99    X2   26 

3995 

100  42  45 

3005 

102  12  52 

30x3 

103  42  49 

3033 

Antares 

W. 

76   42   32 

3985 

78  13     4 

«993 

79  43  25 

3002 

81   13  35 

3009 

Venus 

E. 

62    56    16 

3480 

61  35  29 

3490 

60  14  54 

3500 

58  54  30 

35" 

Sun 

£. 

80   25    13 

3365 

79     2  17 

3375 

77  39  32 

3384 

76  16  57 

3393 

6 

Antares 

W. 

88  42  xo 

3043 

90  II  29 

3048 

91  40  42 

3053 

93     9  49 

3058 

a  Aquilae 

W. 

45  13  34 

4732 

46  14     7 

4652 

47  15  47 

4580 

48  18  29 

45x5 

Venus 

E. 

52  15     8 

3554 

50  55  43 

356X 

49  36  26 

35^8 

48  17  17 

3575 

Sun 

E. 

69  26  26 

S43I 

68     4  44 

3437 

66  43     9 

3443 

65  21  41 

3447 

7 

Antares 

W. 

100  34  II 

3073 

102     2  53 

3076 

103  31  32 

3077 

105     0  10 

3078 

a  Aquilae 

W. 

53  45     5 

4255 

54  52  39 

4215 

56     0  51 

4x77 

57     9  39 

4143 

Venus 

E. 

41  43  14 

3604 

40  24  44 

3610 

39     6  20 

3614 

37  48     I 

3619 

Sun 

E. 

58  35  38 

3468 

57  14  38 

347X 

55  53  42 

3473 

54  32  48 

3475 

8 

a  Aqnilse 

W. 

63     I  25 

3997 

64  13     8 

3973 

65  25  14 

3950 

66  37  43 

3929 

Fomalbaat 

W. 

36  20  27 

4055 

37  31  12 

3990 

38  43     I 

3931 

39  55  49 

3879 

Sun 

E. 

47  48  45 

3480 

46  27  59 

3481 

45     7  14 

3481 

43  46  29 

3480 

9 

a  Aqnilae 

W. 

72  45     6 

3839 

73  59  28 

3824 

75  14     5 

3810 

76  28  57 

3796 

Fomalbaut 

W. 

46  II  54 

3675 

47  29     8 

3642 

48  46  57 

3612 

50     5  18 

3585 

Sun 

E  . 

37     2  37 

3479 

35  41  49 

3478 

34  21     0 

3477 

33     0  10 

3477 
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MAY,  1896. 


XV. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


•3  J 
Q 


lO 


Name  and  Direction 
of  Object. 


H 


15 


i6 


17 


i8 


»9 


20 


21 


22 


a  Aquilae  W. 

Fomalbaut  W. 

Mars  W. 

Sun  £ . 

Sun  W. 

Pollux  E . 

Jupiter  E  . 

Regulus  E . 

Sun  W. 

Jupiter  E  . 

Regulus  E . 

Spica  E . 

Sun  W. 

Regulus  E . 

Spica  E  • 

Sun  W. 

Spica  E . 

Saturn  E  . 

Sun  W. 

Spica  E . 

Saturn  E  . 

Sun  W. 

Spica  E  . 

Saturn  E  • 

Antares  E . 

Sun  W. 

Pollux  W. 

Jupiter  W. 

Spica  E . 

Saturn  E  . 

Antares  E . 

Sun  W. 

Pollux  W. 

Jupiter  W. 

Saturn  E  . 

Antares  E . 

Sun  W. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Saturn  E  . 

Antares  E . 

a  Aquilae  E  . 


Noon. 


82  46  33 

56  44     I 

33  II  39 
26  16     5 

19  53  46 

38  9  58 

49  25  49 

74  56  51 

31  22  49 

36  52  29 

62  14  45 
116  16  45 

43  II  41 
49  20  18 

103  22  47 

55  16  22 
90  15  41 

112    29    25 
67    36    17 

76  54  3a 
99  10  45 

80  II  44 

63  18  31 

85  36  45 
109  10  52 

93  3  o 
41  41  16 
29  20  50 

49  27  4 
71  47  33 
95  18  41 

106     9  49 

55  46  4 
43  18  59 

57  44  12 

81  10  52 

119  30  37 
70     6  12 

57  31  50 
33  8  6 
43  29  57 
66  48  34 
116  23  38 


P.  L. 
of 

Diff. 


S740 
34^ 
333a 

348a 

3275 
a8z7 
9843 

a794 

3134 

2776 
9725 
3738 

3022 
3653 
3656 

393X 
3581 

3596 

384X 
3502 
35x3 

3750 

343X 
3431 
3417 


3354 

3387 
3340 
3354 
3335 

3580 
3270 
3306 
3287 
3358 

35x3 
3200 

3238 
3193 
3230 
3x91 
3087 


Illh. 


84   2  38 

58  5  o 

34  35  14 
24  55  21 

21  18  27 
36  35  52 
47  52  17 
73  22  15 

32  50  29 

35  17  30 

60  38  38 

114  40  42 

44  41  26 

47  42  35 
loi  45  8 

56  48  I 
88  36  20 

no  50  25 

69  9  52 
75  13  22 
97  29  50 

81  47  17 

61  35  26 

83  53  55 
107  27  42 

94  40  31 
43  25  57 

31  4  44 
47  42  3 

70  2  52 

93  33  33 

107  49  12 

57  32  48 

45  4  50 
55  57  54 
79  23  50 

121  II  33 

71  54  39 

59  19  21 
34  56  46 
41  42  44 
64  59  53 

114  55  12 


P.  L. 

of 
Diff. 


3730 
3450 
3334 
3486 

3350 
3810 
3835 
3785 

Sixo 
3767 
37x6 
37x9 

30x1 

3644 
3646 

3930 

357X 
3586 

3830 
3493 

35Q3 

3740 

34II 
3432 
S408 

365X 
3343 
3376 
3330 

3345 
3326 

3570 
3360 

3397 
338X 
3348 

3505 
3X93 
3231 
3184 

3249 

3x84 
3054 


Vlh. 


85  18  53 
59  26  20 

35  58  58 

23  34  41 

22  43  37 

35  I  37 
46  18  34 

71  47  27 

34  18  26 

33  42  19 
59     2  19 

113     4  27 

46  II  25 

46    4  40 

100     7  16 

58  19  54 

86  56  45 
109  II  II 

70  43  41 
73  31  57 

95  48  41 

83  23     4 

59  52  7 
82  10  51 

105  44  18 

96  18  17 

45  10  54 
32  48  53 

45  56  47 
68  17  58 

91  48  II 

109  28  48 

59  19  46 

46  50  54 
54  II  27 
77  36  34 

122  52  39 

73  43  17 
61     7     2 

36  45  38 
39  55  29 
63  II     I 

113  26     6 


P.  L. 
of 

Diff. 


3733 
3431 
3317 

3493 

3338 
3804 
2826 
3776 

3097 
3759 
3707 

3999 

3635 

3^ 

3909 

3s6x 

3576 

38x8 
348s 
3493 

3739 
340X 
34x3 
3397 

3640 
3333 
83^ 
332X 
2336 
33x5 

3s6x 
335X 
3287 
3274 
t239 

3499 
3x86 
3224 

3177 
3249 

3x77 
3023 


IXh. 


86  35  17 

60  48  I 

37  22  50 
22  14  8 

24     9  13 

33  27  14 

44  44  40 

70  12  28 

35  46  39 
32     6  58 

57  25  49 
III   28     o 

47  41  39 
44  26  33 
^^8  29  12 

59  52    2 

85  16  57 

107  31  43 

72  17  45 

71  50  19 

94    7  18 

84  59     6 

58  8  33 
80  27  33 

104    o  39 

97  56  17 
46  56     7 

34  33  17 
44  II   18 

66  32  51 

90     2  34 

III     8  37 

61  6  58 

48  37  12 
52  24  50 

75  49     5 

124  33  54 
75  32     6 

62  54  54 

38  34  40 
38  8  14 
61  21  59 

III   56  22 


P.  L. 

of 

Diff. 


5713 
34x4 
3309 
3499 

3307 
3798 
3818 
3700 

3083 
3750 


S70X 


3629 

3698 

355X 

3565 


3473 
348s 

37x7 


3403 
3387 


3331 

3355 

33x1 

3337 
3305 

3553 
3343 

3379 


t33X 

3493 

3x80 

32X8 

«X70 

3349 

3170 

3993 


I 


VI. 


MAY,  1896. 
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90  MAY,  1896.  XVII. 


VIII. 


MAT,  1896. 


91 


92  JUNE,  1896. 


JtVm  q)  !JJ^ 


II. 


JUNE,  1896. 
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AT  GREENWICH  MEAN  NCX)N. 

s 

o 

THE 

SUN'S 

Bqoadoa  of 

Time, 

to  be 

Added  to 

Dif.fbr 
iHov. 

SMereel 

Time. 

or 

Rifbt  Aiceatioo 

of 

IfeeaSttB. 

Appwit 

Diff.  for 
1  Hoor. 

Apparent 
DMiiiMiioai 

Dif.fbr 
iHov. 

1 

Sebtrsctod 

fkon 
MeeaTime. 

MoQ. 
Wed. 

I 

2 

3 

39  3170 
43  37.68 
47  44-06 

t 
10.241 

10.257 

iaa73 

N.22      9    57.7 
22    17    38.0 
22    24   55.2 

m 
419.66 
18.69 
17.72 

2   20.20 
2    10.78 
2      0.96 

• 
a  384 

a40i 
0.417 

hat 

4  41  51.90 

4  45  48.46 
4  49  45.02 

Thar. 

Frid. 

Sat 

4 

5 
6 

51  50-81 

55  57.91 

0    5.35 

10.289 
lajoa 
ia3i7 

22    31    48.8 
22    38    18.8 
22   44   25.0 

4-16.74 
15.76 
14.76 

I    50.77 
I    40.22 

I    29.34 

0.432 
0^446 
0.459 

4  53  41-58 

4  57  38.14 

5  1  34-69 

SUN. 

Mon. 

Tues. 

7 
8 

9 

4  I3-" 
8  21.15 

12  29.46 

ia329 
ia34i 
10.351 

22   50      7.4 

22  55    25.6 

23  0    19.6 

4-13.7^ 
12.76 
11.75 

I    18.15 

I     6.66 
0  54.91 

0.47a 
0^484 
0.495 

5    5  31-25 
5    9  27.81 

5  13  24-37 

Wed. 
Thur. 
Frid, 

IO 

II 

12 

16  38.01 
20  46.78 

24  55-74 

10.361 
10.369 
xa377 

23     4  49.4 
23     8  54.8 

23    12    35.6 

+10.73 
9.71 
8.69 

0  42.92 
0  30.71 
0  18.31 

0.504 
a5i3 
a  520 

5  17  20.93 
5  21  17.49 
5  25  14.04 

scy. 

Moo. 

13 
14 
15 

29    4.86 
33  14^12 
37  23.49 

ia383 
10.388 
ia392 

23    15   51.9 
23    18   43.6 

23    21    10.5 

4.   7.67 
6.64 
5.61 

0    5.74 

a  526 

0.531 
0.535 

5  29  10.60 
5  33     7.16 
5  37    3-72 

0    6.96 
0  19.77 

Tacs. 
Wed. 
Thur 

i6 

17 

i8 

41  32.94 
45  42.45 
49  51.99 

10.395 

10.397 
10.398 

23  23   12.8 
23    24   50.2 
23    26      2.9 

+  4-5S 

3-55 

2.51 

0  32.66 
0  45.61 
0  58.60 

0.53* 
0.540 

0.54* 

5  4 1     0.28 
5  44  56.84 
5  48  53-40 

Frid. 

Sat 

SUN. 

19 

20 
21 

6 

54     1.55 
58  11.09 

2  20.60 

10.398 
10.397 

10.395 

23    26   50.8 
23    27    14.0 
23    27    12.3 

4-  X.48 
+  0.45 
-  a58 

I  11.59 
I  24.57 
1  37.53 

0.541 
0.540 

o.53« 

5  52  49-96 

5  56  46.52 

6  0  43.07 

Moo. 
Toes. 
Wed. 

22 
23 

24 

6 
6 
6 

6  3ao5 
10  39.42 
14  48.69 

10.392 
10.388 
10.384 

23    26   45.9 

23  25  54-8 
23  24  39.0 

-  1.61 
2.64 
3.67 

1  50.42 

2  323 
2  15.94 

0^535 
0.53* 
0.527 

6    4  39-63 
6    8  36.19 

6  12  32.75 

Thur. 

Frid. 

Sat. 

25 
26 

27 

6 
6 
6 

18  57.85 
23     6.88 

27  15.75 

10.379 

10.373 
ia366 

23  22  58.5 
23  20  53.4 
23  18  23.7 

-  4.70 

5-73 
6.75 

2  28.55 
2  41.01 
2  53.32 

a  522 
0.516 

0.509 

6  16  29.31 
6  20  25.87 
6  24  2x43 

SUN 

Mon. 
Toes. 

28 

29 

130 

1 

6 
6 
6 

31  24.45 
35  32.96 
39  41.25 

ia358 
10.350 

10.341 

23  15  29.5 
23  12  10.8 

23     8  27.8 

-  7.77 

8.78 

9.80 

3     5.46 
3  1741 
3  29.15 

a502 

0.494 
0^484 

6  28  18.98 

6  32  15.54  ; 
6  36  12.10 

Wed.   |3i 

6 

43  49.32 

10.331 

N.23     4  20.5 

-  ia8i 

3  40.66 

0^474 

ationi  ar« 

6  40     8.66 

Wfxm.-'Thm  •« 
Tbeni 

lacxv 

mfdUraeter  for  mra 
\a  -^  prefii«d  to  tbi 
••iflff;  thetign  — ic 

n  noon  may 
B  hourly  ch. 
idicAtes  thai 

be  a&samrd  the  «am 

»nce  of  drrlinaiinn  1 

north  drciinAtion«  1 

e  as  that  foi 
ndiratr^  thj 
ire  docreati 

'  app^rrnt  noon 
It  north  derhn 
OK. 

Dif.  for  t  How. 

+9-8565 
(TabU  IIU 
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JUNE,  1896. 


ni. 


AT  GREENWICH  MEAN  NOON. 


I 


I 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 
la 

13 
14 
15 

i6 

17 
i8 

19 
ao 

ai 

aa 

23 

24 

25 
a6 

27 

aS 
29 
30 

31 


i 

> 

•a 

o 

[^ 

Q 


53 
54 
55 

56 
57 
58 

59 
60 

61 

6a 

63 
64 

65 
66 

67 

68 
69 
70 

71 
7a 

73 

74 

75 
76 

77 
78 

79 

80 

81 
82 


183 


THE  SUN'S 


TRUB  LONGITUDB. 


71  «5  53.9 

72    23    19.2 

73  ao  44.9 

74  18  10.0 

75  15  34-4 

76  I  a  58.4 

77  10  ai.6 

78  7  44-3 

79  5    6.3 

80  a  a7.7 

80  59  48.5 

81  57    8.4 

Sa  54  a7.7 

83  51  463 

84  49    4-0 

85  46  ai.o 

86  43  37.2 

87  40  52.7 

88  38    7.4 

89  35  21-4 

90  32  34.8 

91  29  47.6 

92  26  59.9 

93  24  1 1.8 

94  21  23.3 

95  18  34.6 

96  15  45-9 

97  12  57.0 

98  10    8.1 

99  7  19-4 
100    4  30.8 


25  23.8 
22  50.0 
20  15.5 

17  40.4 

15  4-6 
12  28.2 

9  512 
7  13.8 
4  35-7 


I 

59 
56 


56.9 
37.2 


53  56.3 

51  147 

48  32.2 

45  490 

43  51 

40  20. 4 

37  34-9 

34  48-7 

32  1.9 

29  14-5 

26  26.6 

23  38.3 

20  49.6 

18  0.7 

15  11.9 

12  22.8 

9  33-7 

6  44.8 

3  56.0 


Diff.  for 
s  Hour. 


143.61 

143.58 
X43.56 

143.53 
143.51 
143.48 

143.46 

143.43 
143.40 

143.38 
143-35 
143.32 

143.29 
143.26 

143*22 

M3-I9 
143.16 

143.13 

143.10 

143.07 
143.04 

14302 
14300 
142.99 

142.98 
142.97 
142.96 

142.96 
142.97 
142.97 

142.98 


LATITUDE. 


—  0.20 

—  0.07 
+  0.07 

+  0.20 
0.31 
0.39 

+  0.46 
0.50 
0.50 

+  0.48 
0.43 

0-35 

+  0.25 

+  0.13 

0.00 

—  0.13 
0.27 
0.38 

—  0.49 

0.57 
0.62 

—  0.64 
0.63 

0.59 

—  0.53 
0.44 

0.33 

—  0.20 

—  0.07 
+  0.07 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


0.0062400 
0.0063029 
0.0063642 

0.0064235 
0.0064810 
0.0065362 

0.0065894 
0.0066401 
0.0066884 

0.0067342 
0.0067775 
0.0068182 

0.0068565 
0.0068922 
0.0069256 

0.0069566 
0.0069854 
0.0070123 

0.0070369 
0.0070598 
0.0070810 

0.0071005 
0.0071 184 
0.0071348 

0.0071500 
0.0071636 
0.0071757 

0.0071864 
0.0071957 
0.0072031 


-(-0.20  I  0.0072090 


Diff.  for 
X  Hour. 


+26.5 
25.8 

25.1 

+2453 
23.5 
22.6 

+21.6 

20.6 
Z9.6 

+18.6 

17-5 
16.5 

+15.4 
X4.4 

13.4 

+12.5 
Z1.6 
ia7 

+  9.9 
9.2 
8.5 

+  7'8 
7.1 
6.5 

+  6.0 

5.4 
4.7 

+  4.1 

3-5 

2.8 

+  2.1 


Mean  Time 

of 

Sidereal  Noon. 


NoTB. — ^The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  colunm  A'  to  the  mean 
equinox  of  January  I'.o. 


h  m   a 

9  14  58.36 
9  "  2.45 
9  7  6.54 

9  3  10.63 
8  59  14.72 
8  SS   18.80 

8  51  22.89 
8  47  26.98 

8  43  31.07 

8  39  35.15 
8  35  3924 
8  31  43-33 

8  27  47.41 
8  23  51.50 
8  19  55.59 

8  15  59.^ 
8  12  3.76 

8  8  7.85 

8  4  11.94 
8  o  16.02 
7  56  20.11 

7  52  24.20 
7  48  28.29 

7  44  32.37 

7  40  36.46 

7  36  40.55 
7  32  4464 

7  28  48.72 
7  24  52.81 
7  20  56.90 


17  17     0.98 


Diff.  for  I  Hour, 

--9*.8296. 
(Table  II.) 
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JUNE,  1896. 


VII. 


GREENWICH 

MEAN 

TIMK 

1 

1 

THE  MOON'S  RIGHT 

'  ASCENSION 

AND  DECLINATION. 

1 

Hovr. 

Ri«l« 

DHL  for 
1  Miaote. 

DccliMtioa. 

Die  for 
1  Minate. 

Hoar. 

i 

Rictrt 

1  DiCfor 
I  Ml— 11. 

DecUoatioiL 

DiflLfor 
z  Minate.' 

TUESDAY  9. 

THURSDAY  11. 

1 

km        • 

t 

•       •        • 

m 

k 

m       % 

• 

t        •       •        • 

m 

1 

O 

3  34  33. 5* 

S.UIS 

N  24  26  3<xi 

7.S» 

0 

5 

26  46.14 

<-4M3 

N.27  46  50.7 

0.623 

I    • 

3  36  46.39 

••W75 

M  33  4S.2 

7-««3 

I 

5 

29   12.27 

«.436r 

27  47  23.3 

0.4^ 

3 

3  38  59,62 

s.tt36 

14  40  59-3  1 

7.t4S 

2 

S 

31   38-54 

«.43« 

27  47  46.3 

0.30a 

3    . 

3  41   13." 

«.sai7 

^4  48     3-3 

7.008 

3 

5 

34     4-93 

s>44aB 

27  47  59-6 

*  0.143 

4 

3  43  27.18 

t.sjj6 

24  55    a.2 

6.8S9 

4 

5 

36  31-44 

«-4«^ 

27  48     3.3 

—  0.019 

5 

3  45  4>-49 

«.a«M 

25     I  50.0 

6.7<9 

5 

S 

38  58.07 

S.4447 

27  47  57.3 

O.X82 

6 

3  47  56.15 

s-a«7S 

as    8  3a.5 

^H7 

6 

5  41  24.81 

«»4<^ 

27  47  41.5 

O.S44 

'     7  ' 

3  50  11.17 

».«SJ« 

25  15     7.6 

^SH 

7 

5 

43  51-65 

fc^4«I 

27  47  16.0 

0.506 

8 

3  52  26.54 

«5  «i  35.3 

&.o^Kt 

8 

5  46  18.58 

S-4499 

27  46  40.8 

o.fi6R 

1    9 

3  54  42-26 

«.i««S 

«5  *7  55-6 

i^«75 

9 

5 

4«  45-59 

«.49B* 

27  45  55-8 

0.831 

lO 

3  56  58,32 

«.1905 

as  34     8-3 

«.Mf 

10 

5 

51   12,68 

t-4Sn 

27  45     i-o 

0.995 

II 

3  S9  14-7^ 

«.i9it 

25  40  13,4 

i^«B 

" 

5 

53  39-^ 

».40« 

27  43  56.4 

X.158 

la 

4     X  31-47 

«.i«i» 

25  46  10.9 

s-^ 

12 

5 

56     7.06 

«.45M 

27  42  42.0 

X«33X 

,  '3 

4     3  4«-55 

»--^rj 

25  52    0.6 

s.;^ 

13 

5 

5*  34-33 

S»4l349 

27  41   17.8 

1.486 

ill 

4     6     5.97 

S.4BI 

»5  57  4»-S 

5.^ 

14 

6 

I      1.65 

»^5sr 

27  39  43-7 

1.650 

4     8  *3.72 

&.aiiK 

26     3  16.5 

S-Soo 

15 

6 

3    2t>,OI 

«.4SiB 

27  37  59-8 

1.8x3 

i6 

4  10  41.S0 

a>9B«» 

t6     8  42.5 

VJ^ 

16 

6 

5  56-39 

S»4jB^ 

27  36    6,1 

1.977 

17 

4  U     <^«> 

••9«M 

26  14     0.6 

5-^« 

17 

6 

8  23,80 

«>4S« 

27  34     2^5 

«.X4a 

i6 

4   15  18.93 

s-Ii^ 

26  19  10.6 

$-•5* 

iS 

6 

10  51,23 

*.«:« 

27  31  49-1 

S.906 

T9 

4  17  37-9^ 

1 

26  24  12.4 

«-9iB 

19 

6 

13  18,67 

«-45r$ 

27  29  25.8 

«.4?o 

BO 

4  19  57-33 

m.jt5a 

t6  29     6.1 

4.fia6 

20 

6 

15  46,11 

1   «-«r^ 

27  26  52.7 

«.^ 

<I 

4  £2    16.99 

1    m.nK 

a6  33  51-5 

4-«r 

21 

6 

18  13,53 

,     «-«5<^ 

27  24     9.8 

«.797 

ss 

4  &4  36.5^ 

26  38  2S.6 

«-5#S 

22 

6 

20  40,94 

».«?» 

27  21   17.0 

••gfii 

^ 

4  fl6  5723 

,    ».1« 

i^  26  42  57.3 

1       ♦••iP 

*3 

6 

a3     8-33 

.     «.<9te 

N.27  18  14.4 

S.M5 

WE 

DNESE 

>AY  10. 

FRIDAY 

la. 

o 

4  99  17.S0 

1 

'S^  47  17-5 

1     «.aK 

0 

6 

25  35-<^ 

«-^sr 

N-27  15    a.o 

3.«B9 

I 

4  51  3E.€f6 

s6  51   ^2 

«.n« 

I 

6 

2S     3,01 

«-<S!» 

27  11  39-7 

J.45a   I 

« 

4  53  55^^3 

s-i»r 

26  5S  3*-4 

VfBi 

2 

« 

30   5<!^'?0 

»-45«t 

27    8    7-7 

J.615 

3 

4  36  fix-aj 

26  55  26,9 

sJfe- 

3 

6 

32  57-52 

».«5B 

27    4  25.9 

S.77«  ' 

4 

4  5B  42.93 

;  s.3^ 

27     3  ia-8 

5-«it 

4 

6 

35  24-^ 

m.<5ai 

27    0  34.3 

S.941 

5 

4  4^     4-9C) 

!    m.^*i 

X7     6  5D,o 

».5*fc 

5 

6 

37  51  "^9 

m..^sn 

26  56  33,0 

4*mj 

6 

4  43  ^7-14 

».»« 

27  10  1R.3 

B-J^ 

6 

6 

40  iS,Si 

».»«* 

26  52  21.9 

4*itt 

7 

4  45  4e^-'64 

«-3-7« 

«7  33  3--S 

V^3 

6 

42  4S:'7 

».*J»t5 

26  48     I.I 

4*4S7 

6 

4  46  32.40 

a-SfiTB 

27  16  4K.4 

S.3m 

8 

6 

45   I2.h4 

».»c» 

»6  43  3a6 

4*5W 

9 

4  SO  S5.AD 

a.^«Ei 

27  39  50.1 

*.«f«^ 

9 

6 

47  3^43 

».»455 

26  38  50.5 

4*7i|0 

ID 

4  52  5fc.f,4 

»-3liK 

27  22  42.8 

«Ab 

10 

6 

50     6,ci5 

*.  ♦«!>*' 

26  34    0.7 

4*910 

II 

4    «    22.31 

&.S33 

27  25  26^ 

•-%: 

13 

6 

52  s^H 

».»»rf 

26  29     1.3 

S-<^ 

Ut 

4  57  45-^ 

s.3ffTs 

27  2*     D.9 

a-«K 

12 

6 

54  5<^io 

».4SI1* 

s^  23  52,4 

S.WB 

15 

S     ^     1**^ 

».4"« 

27  3D  26.3 

•-9C 

J3 

6 

57  25-43 

•.4S7* 

216  iS  33,9 

5.5W 

14 

5     «  55-;*4 

«-#a« 

27   S2   42.5 

m.sfi5 

14 

6 

59  51-^ 

».*S!r 

26  13     5.9 

5.547 

35 

5    4  5^- 52 

«^W7I> 

^  54  45^5 

9U^^ 

'5 

7 

ft  17-72 

».4SS5 

26     7  28.3 

5-705 

If) 

5     7  22,  be. 

«<tfSB 

1  5^   47-a 

tjm^ 

16 

7 

4  45-^ 

tu4<tn 

s6     I  41.3 

5.86s 

r7 

«-4 

5     9  47-f^ 

«-<iC 

«7  3^  55-« 

i.7«9 

■f 

7 

7    <^4^ 

*.4«»r 

«5  55  44-9 

6,0x8 

if 

5   12   ZZ.tu 

«-*I7» 

27  4C.  34.7 

i.S^ 

3> 

7 

9  35- ^0 

ft.4a^ 

25  49  39.2 

6.173 

10 

5  14  57. be- 

»-** 

27  43  44.4 

i.«jf 

a<* 

*• 

12      ^5<) 

^'♦fias 

25  43  24.1 

6.339 

ar 

5  17     5-14 

«-4^3r 

^7  43     4-^ 

!-?!# 

2C 

*• 

14  25r>4:>a 

•.4«* 

ftS  56  $0.7 

6.423 

£1 

5  10  5tb.^ 

x.<*t 

27  44   35^ 

3.V1: 

23 

*• 

3f    53.0^ 

%.4Yfc 

25  3c  26.1 

6.^ 

ss 

5  5:3  54.-55 

&.««: 

27  45   -^^7 

«.5»*i 

22 

ic  36,0^ 

•.•t!» 

ftS  «3  43.3 

6.790 

Sf5 

5    24    SKi.lf 

%^^A 

^   4-^       ^5 

l>,-*c 

^3 

23    4fV,C1 

%-4T«fc 

55  1*  51-3 

6.945 

^4 

5  si'  iifi.14 

»-c*c 

iivj;7  4^   5r.  7 

tk-hC^ 

£4 

^     5-55 

ft  4«II 

•^  *5     9  5<>-x 

7.095 
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JUNE,  1896. 


IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Rieht 
Ascension. 


'  DiflF.for 
I  Minute. 


Declination. 


Diflf.  for 
I  Minute. 


O 
I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 

15 

i6 

17 

i8 

19 

20 
21 
22 

23 

24 


WEDNESDAY  17. 


0 

n     m 
10  57 

I 

10  59 

2 

II     2 

3 

II     4 

4 

II     6 

5 

II     8 

6 

II   10 

7 

II   12 

8 

II   14 

9 

II   16 

10 

II   18 

II 

II  20 

12 

II   22 

13 

II   24 

14 

II  27 

15 

II  29 

16 

II  31 

17 

II   33 

18 

II  35 

19 

II  37 

20 

II  39 

21 

II  41 

22 

II  43 

23 

II  45 

II 

II 
II 
II 
II 
II 

12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


a 

5304 
58.16 

3-23 
8.24 
13.21 
18.15 
23.06 
27.94 
32.80 

37.65 
42.49 
47-32 

52.15 

56.99 
1.84 

6.70 

11.59 
16.50 

21.44 

26.42 

31.45 
36.52 

41.65 
46.84 


8  I            • 

2.0658  N.  4 

a.oB49  4 

a.  0840  4 

X.0832  4 

2.0S26  3 

2.0631  3 

2.0616  3 

2.08x2  3 

2.0609  2 

2.0807  2 

2.0606  2 

S.0805  I 

2.0606  I 

a.0807  I 

2.0609  I 

a.o8x2  o 

1.0816  o 

a.o62x  O 

a.0827  N.  O 

2.0834  S.  o 

2.0842  o 

2.0850  o 

2.0860  I 

2.0S70  S.  I 


57  50.5 

16.172 

41  39.3 

16.202 

25  26.3 

16.230 

9  11.7 

X6.257 

52  55.5 

16.283 

36  37.8 

X6.307 

20  18.7 

X6.329 

3  ^8.3 

X6.351 

47  36.6 

X6.372 

31   13.7 

16.390 

14  49.8 

16.407 

58  24.9 

16.423 

41  59.0 

16.438 

25  32.3 

16.45X 

9     4.9 

16.462 

52  36.8 

16.473 

36     8.1 

16.482 

19  38.9 

16.490 

3     9.3 

X6.496 

13  20.6 

16.501 

29  50.8 

X6.504 

46  21. 1 

16.506 

2  51.5 

16.507 

19  21.9 

16.505 

THURSDAY  18. 


47 
49 
52 

54 

56 

58 

o 

2 

4 
6 

8 

10 

13 
15 
17 

19 

21 

23 

25 
27 

29 

32 

34 
36 

3« 


52.09 

57-42 
2.82 
8.30 

13.87 

19.53 
25.28 

31.14 
37.11 
43.19 
49.39 
55.72 
2.17 
8.76 

15.49 
22.37 

29.40 

36.58 

43-92 

5143 
59.12 

6.98 

15.02 

23.25 
31.67 


a.  0882 
2.0894 
2.0907 
2.0921 
2.0936 
2.0951 
2.096S 
2.0986 
2.1004 
2.1023 
a. 1044 
2.1065 
2.1087 
2.1110 
a.  "34 

2.1159 
2. 11H4 

2. 1210 

2.1238 

2.1267 

2.1296 

a. 1325 

2.1356 

2.1387 
2.1420 


s. 


I  35 

1  52 

2  8 


S. 


2 
2 

2 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 
6 

6 

6 

7 

7 

7 

7 
8 


25 
41 
58 

14 

31 

47 

4 
20 

36 

53 

9 
25 
42 
58 
14 
31 
47 

3 

19 
35 
51 

7 


52.1 
22.2 
52.0 
21.5 

50.5 
19.0 

46.8 

13.9 

40.3 

5.8 

30.3 

53.7 
16.0 

37.1 
56.8 

15. 1 

31.9 

47.1 
0.6 

12.3 

22.2 

30.1 

36.0 

39.7 
41.2 


16.502 

16.499 
16.494 
X6.487 
16.479 
16.469 
X6.458 
16.446 
16.432 
16.417 

16.399 
16.381 

16.362 
Z6.340 
16.3x7 
16.292 
16.267 
16.239 
16. 210 
Z6.180 
16. 148 
16.115 
16.080 
16.043 
16.006 


Hour. 


Right 
Ascension. 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
I  Minnie. 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


FRIDAY  19. 


h 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 


m 

38 

40 

42 

44 

47 

49 

51 

53 

55 

57 
o 

2 

4 
6 

8 

II 

13 

15 

17 

19 
22 

24 
26 

28 


■ 

31.67 

40.29 

49.11 
58.14 

7.38 

16.84 

26.52 

36.43 

46.57 

56.94 

7.55 

18.41 

29.52 

40.89 

52.51 

4.39 

16.54 

28.97 

41.67 
54.65 
7.92 
21.47 
35.31 
49.45 


s 
2.1420 

a.  1453 
a.  1487 
2.1523 

•.1558 

a.»595 
2.1633 

2.1671 

2.1709 

a. 1748 
2.1789 
2.1831 
2.1873 
a.  1916 
a. 1959 
a.  2003 
a.  2048 
2.2094 
2.2140 
2.2187 

a.a235 
2.2283 

2.2332 

a.a38a 


o 

S.  8 
8 
8 
8 

9 

9 

9 

9 
o 

o 

o 

I 

I 

I 

I 

2 

2 
2 

2 

3 
3 
3 
3 

4 


S. 


7 

41.2 

16.006 

23 

40.4 

15.966 

39 

37.1 

15.9*4 

55 

31.3 

15.882 

II 

22.9 

15.838 

27 

II. 8 

15.79a 

42 

57.9 

>5.744 

5« 

41. 1 

15.695 

14 

21.3 

15. 6*4 

29 

58.4 

15.59a 

45 

32.3 

15.538 

I 

3.0 

15.483 

16 

30.3 

15.426 

31 

54.1 

15.367 

47 

14.4 

15.307 

2 

31.0 

i5.a45 

17 

43.8 

15.181 

32 

52.7 

15.116 

47 

57.7 

15.049 

2 

58.6 

14.980 

17 

55.3 

14.910 

32 

47.8 

14.838 

47 

35.9 

14.765 

2 

19.6 

14.690 

SATURDAY  20, 


13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


31 

33 

35 

37 
40 

42 

44 
46 

49 
51 
53 
56 
58 
o 
2 

5 

7 

9 
12 

14 

17 

19 
21 

24 
26 


3.89 
18.63 

33.68 

49.03 
4.70 

20.69 

36.99 

53.62 

10.57 
27.84 

45.44 

3.38 

21.65 

40.26 

59.21 
18.50 

38.13 
58.11 

18.43 

39.10 

0.12 

21.49 
43.21 

5.28 
27.70 


a. 2432 

S.  14 

2.2482 

14 

a. 2533 

14 

2.2585 

15 

2.2638 

15 

2.2691 

15 

2.2744 

15 

2.2798 

15 

2.2852 

16 

2.2906 

16 

2.2962 

16 

2.3017 

i6 

a. 3073 

17 

2.3130 

17 

2.3187 

17 

a.3a43 

17 

2.3301 

17 

a. 3358 

18 

2.3416 

18 

a. 3474 

18 

2.353a 

18 

a. 3591 

19 

2.3649 

19 

2.370S 

19 

2.3767 

S.;9 

16 
31 

46 

o 

14 
29 

43 

57 
II 

25 


58.7 

33.2 

2.9 

27.7 

47.5 

2.3 
II. 9 

f6.2 

15.2 

8.7 
38  56.6 

52  38.8 
15.3 

45.9 
10.5 

29.0 

41.3 

47.3 
46.9 

40.0 

26.5 

6.3 
39.3 

5.4 
24.5 


6 

19 

33 
46 

59 
12 

25 

38 

51 

4 
16 

29 

41 


14.613 

M.535 
M.454 
14.37a 
I4.a88 
14.203 
14.116 
14.027 
«3.937 
'3.845 
J3.751 
13.656 

»3.559 
13.460 

13.359 
I3.a57 

«3. 153 
13.047 
12.939 
12.830 
12.719 
12.607 
>a.493 

xa.377 
12.259 
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THE  MOONS   RIGHT  ASCENSION   AND   DECLINATION. 


Rirht 

Dtff.  for 

DrclinatioiL 

Diff.  for 

Hour. 

RiKbl 

IWff.  for 

r)cf  linaiion 

Diff.  for 

1 

A  tcr  iiMOQ. 

1  Minute. 

iONDA^ 

t  Mionte. 

A8c«iuioii. 

I  Miaute. 

1  MUiDte. 

^    29. 

WEDNESDAY,  JULY  i.                     ! 

b     m        • 

8 

'o      •        '         " 

m 

h    m        a             8                  •       »        »             m 

o 

32      3   36.86 

i.899> 

S.ii  35     8.1 

13.307 

0 

23  30  44.73        ".7617    S.   0  33    15.8        13.961 

t 

23      5   30.67 

1.8943  < 

1     11   21  48.7 

13.341 

■K.  

■                                           w-     _ _ 

a 

33      7    34.20 

i.ttgd 

11     8  27.2 

13.374 

3 

33      9    17.45 

1.8853 

10  55     3.8 

13.406 

4 

32    tt    10.43 

1.880B 

10  41  38.5 

13.437 

5 

,    "    13      3.15 

X.8764 

10  28   II. 3 

13.467 

6 

32    14    55.60 

1.8721 

10  14  42.4 

13.496 

7 

33    16    47.80 

1.8670 

10     I    II. 8 

13*534 

8 

32    18    39.74 

1.8636 

9  47  39-5 

15.55* 

9 

33    30   31.43 

1.8595 

9  34     5-6 

13.57^ 

lO 

3i    32    22.88 

1.8556 

9  20  30.2 

13.603 

11 

22    24    14.10 

I. 8517 

9     6  53.2 

13.688 

13 

22    26       5.08 

1.8478 

8  53   14.8 

13.651 

«3 

'    22    27    55.83 

1.8440 

8  39  35.1 

13.673 

«4 

22    29    46.36 

1.8403 

8  25  54.0 

13.696 

«5 

32    31    36.67 

1.8367 

8"  12   II. 6 

13.717 

t6 

33    33    26.77 

1.833a 

7  58  28.0 

15.737 

«7 

33    35    16.65 

1.8296 

7  44  43-2 

15.756 

tS 

32    37      6.33 

1.8263 

7  30  57.3 

13.774 

19 

22    38    55.79 

1.8139 

7   17   10.3 

13.791 

PHASES  OF  THE  MOON. 

JO 

22   40   45.07 
22    42    34.16 

X.8198 

7     3  22.3 
6  49  33.4 

13.809 

1 

ai 

X.8167 

13.883 

33 

33    44    33.07 

X.8136 

6  35  43.5 

13.839 

d      h       m 

.  a3 

33   46    11.79 

1.8109   , 

S.  6  21  52.7 

13.853 

c 

Last  Qoarter     .     .     .  June       2  20     2.2 

Tl 

UESDA 

Y  30. 

• 

New  Moon 

•      ••...       10   2ft   A-y  H     1 

"   -r—     1 

^ 

First  guarter 17  23  40.6  !| 

o 

I 

« 

tt  48    0.33 
33  49  48.70 
33  51  36.91 
33  53  34.95 

X.8076 
X.8048 

x.Sooi 
1.7994 

S.  6     8     1.2 

5  54     8.9 

5  40  15.9 
5  26  22.1 

13.869 

13.877 

0 

Full  Moon 

•••...       2A    I 

8   54.9 

•••...       «^    « 

3 

13.090 
13.9W 

d      h 
Apogee Jane       4  20.6 

4 
.     5 

33  55  12.83 
33  57'  0.56 

X.796B 
t.7943 

5  12  27.7 
4  58  32.7 

13.91* 
13.9*1 

c 

1     6 

1  33  58  48.15 

X.7919 

4  44  37.2 

13.9*9 

c 

reiiKce     ,     , 20      >  » 

J.J 

'     7 
8 

^3     0  35.59 
23    a  22.89 

1.7893 
X.7673 

4  30  41.2 
4   16  44.8 

13.937 
13.944 

9 

23    4  10.06 

1.7851 

4     2  47.9 

13.951 

,  »o 

33    5  57,10 

1.7839 

3  48  50.7 

13.956 

11 

33    7  44.01 

1.7808 

3  34  53-2 

13.961 

13 

33    9  30.80 

x.77»9 

3  20  55.4 

13.965 

«3 

33  XI  17.48 

i.777« 

3     6  57.4 

13.968 

t4 

«3  13     4.05 

«.77S3 

2  52  59.2 

15.97* 

15 

^5  14  50.51 

1.7735 

2  39     0.8 

13.974 

i6 

23  16  36.87 

X.7719 

2  25     2.3 

13.975 

«7 

33   18  33.14 

«.77<H 

2  11     3.8 

13.976 

i8 

23  ^     9-32 

X.7689 

I   57     5.2 

13.976 

«9 

23  21   55.41 

1.7675 

I  43     6.7 

13.975 

lO 

33  33  41.42 

i.7*6a 

I   29     8.2 

13.974 

at 

23  25  27.35 

X.7649 

I    15     9.8 

13.97* 

33 

23  27   13.31 

1.7637 

I     I   II. 6 

13.968 

«3 

33  38  59.00 

1.7687 

0  47  13.6 

13.965 

«4 

23  30  44.73 

t.7617 

S.  0  33  15.8 

13.961 
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JUNE,  1896. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

• 
^4 

P.L. 

P.L. 

P.L. 

1 
P.  L. 

o§ 

Name  and  Direction    1 

Noon. 

of 

Illi*. 

of 

VIb- 

of 

IXh. 

oC 

of  Object 

Diff. 

Di£E. 

Diff. 

Diff. 

m        t       m 

•       *       •• 

•      » 

«r 

• 

f      i* 

15 

Sun 

W. 

51  15  52 

9747 

52    51    29 

2739 

54  27 

17 

2732 

56 

3  14 

«7a5 

Spica 

E, 

66  23     8 

2416 

64  39  56 

2410 

62  56  36 

3404 

61 

13     7 

2398 

Saturn 

E. 

87     2  55 

2434 

85  20     9 

3429 

83  37 

15 

2423 

81 

54  13 

«4i7 

Antares 

E. 

112  15  17 

t4l2 

no  32     0 

3406 

108  48 

34 

3400 

107 

4  59 

2394 

i6 

Sun 

W. 

64      5    22 

2G91 

65  42  14 

2684 

67  19 

15 

S678 

68 

56  24 

3673 

Pollux 

W. 

38  37  31 

2389 

40  21  22 

2381 

42     5 

24 

«375 

43 

49  35 

8368 

Jupiter 

W. 

21    40   30 

«4«7 

23  23  26 

2429 

25     6 

30 

3416 

26 

49  42 

24x0 

Spica 

E. 

52  33  37 

9370 

50  49  19 

2365 

49     4 

54 

3360 

47 

20  22 

a355 

Saturn 

E. 

73  17     3 

«39» 

71  33  16 

2387 

69  49 

22 

3383 

68 

5  22 

2378 

Antares 

£. 

98  24  58 

9365 

96  40  33 

33fiO 

94  56 

I 

3355 

93 

II  21 

2349 

1 

17 

Sun 

W. 

77    4  10 

3644 

78  42     5 

2639 

80  20 

7 

2634 

81 

58  16 

1 

3629 

Pollux 

w. 

52  32  45 

8339 

54  17  48 

2334 

56     2 

58 

3338 

57 

48  16 

2324 

Jupiter 

w. 

35  27  38 

9384 

37  II  35 

3380 

38  55 

39 

2375 

40 

39  49 

3371 

1 

Saturn 

E. 

59  23  59 

3361 

57  39  28 

2359 

55  54 

54 

3356 

54 

10  16 

«355 

Antares 

E. 

84  26     8 

2334 

82  40  44 

2320 

80  55 

14 

9315 

79 

9  37 

33x1 

x8 

Sun 

W. 

90  10  38 

9607 

91  49  24 

2602 

93  28 

16 

•599 

95 

7  13 

2593 

Pollux 

W. 

66  36  28 

2302 

68  22  25 

22q8 

70     8 

28 

2294 

71 

54  37 

2390  , 

Jupiter 

W. 

49  22  16 

3350 

51     7     3 

2346 

52  51 

56 

2343 

54 

36  53 

2339 

Regulus 

W. 

29  37   13 

3391 

31  23  25 

2287 

33     9 

43 

3284 

34 

56     6 

3381 

Saturn 

E. 

45  26  41 

2353 

43  41   58 

2353 

41  57 

16 

2355 

40 

12  37 

2359 

Antares 

E. 

70  19  58 

3391 

68  33  45 

2287 

66  47 

26 

2383 

65 

I     2 

3380 

X9 

Sun 

W. 

103  23     9 

2579 

105     2  33 

2577 

106  42 

0 

2574 

108 

21  30 

2572 

Pollux 

W. 

80  46  35 

3374 

82  33   12 

2272 

84  19 

53 

3370 

86 

6  37 

2267 

Jupiter 

W. 

63  22  53 

3334 

65     8   18 

2322 

66  53 

46 

3330 

68 

39   17 

2317 

Regulus 

W. 

43  49   13 

3365 

45  36     4 

2263 

47  22 

58 

3361 

49 

9  55 

2258 

Antares 

E. 

56     7  50 

3365 

54  20  59 

2262 

52  34 

4 

2260 

50 

47     6 

2258 

a  Aquilae 

E. 

107  42  31 

9031 

106   12  57 

3014 

104  43 

2 

3000 

103 

12  49 

3987 

20 

Sun 

W. 

116  39  38 

3565 

118  19  21 

2565 

119  59 

4 

2565 

121 

38  47 

2565 

Pollux 

W. 

95     I     0 

3260 

96  47  59 

2260 

98  34 

58 

3359 

100 

21   58 

2259  , 

Jupiter 

W. 

77  27  36 

3310 

79   13  21 

2309 

80  59 

8 

3308 

82 

44  56 

2308  , 

Regulus 

W. 

58     5  24 

3351 

59  52  36 

2250 

61  39 

49 

2249 

63 

27     3 

3249 

Antares 

E. 

41  51  36 

2251 

40     4  24 

3250 

38   17 

II 

2249 

36 

29  57 

2249 

a  Aquilae 

E, 

95  38  21 

2946 

94     7     0 

2942 

92  35 

34 

2939 

91 

4     4 

2938 

21 

Jupiter 

W. 

91  33  52 

33x1 

93   19  36 

23  T  2 

95     5 

18 

23«3 

96 

50  58 

2316 

1 

Regulus 

w. 

72  23  12 

3331 

74  10  23 

2253 

75  57 

32 

2255 

77 

44  38 

2257 

a  Aquilae 

E. 

83  26  50 

2954 

81   55  39 

2961 

80  24 

37 

2970 

78 

53  47 

2981 

Fomalhaut 

E. 

108  15  55 

3601 

106  37     I 

2596 

104  58 

0 

3592 

103 

18  54 

2589 

22 

Regulus 

W. 

86  39  15 

3372 

88  25  56 

2275 

90  12 

32 

3380 

91 

59     1 

2285 

Spica 

W. 

32  39  41 

2282 

34  26     7 

2283 

36  12 

29 

3388 

37 

58  46 

2293 

a  Aquilae 

E. 

71  23  41 

3062 

69  54  45 

3084 

68  26 

16 

3109 

66 

58  17 

3x35 

Fomalhaut 

E. 

95     2  51 

2590 

93  23  42 

2593 

91  44 

36 

3596 

90 

5  35 

26ox 

33 

Regulus 

W. 

100  49  31 

23x3 

102  35   II 

2331 

104  20 

40 

3328 

106 

5  59 

2336 

Spica 

W. 

46  48  25 

2320 

48  33  56 

2326 

50  19 

18 

2333 

52 

4  30 

2340 

a  Aquilae 

E. 

59  47  29 

3313 

58  23  32 

335« 

57     0 

28 

3408 

55 

38  21 

3462 
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JULY,  1896. 


AT  GREENWICH  APPARENT  NOON. 


« 
-3 


cd 


Wed. 
Thur. 
Frid. 

Sat. 

SC/AT. 

Moo. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 
Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


d 
o 

S 

« 

-3 


5* 


X 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Ascension. 


m 


6  43  49-95 

6  47  57.80 

6  52  538 

6  56  12.68 

7  o  19-65 
7  4  26.29 

7  8  32.58 

7  12  38.49 

7  16  44.01 

7  20  49.11 

7  24  5376 

7  28  57.96 


7  33 
7  37 
7  41 


1.67 
4.90 
7.60 


7  45  978 
7  49  11-42 
7  53  12.51 

7  57  13-03 

8  I   12.98 

8     5  12.36 

8  9  II. 14 
8  13  9.34 
8  17     6.95 

8  21  3.97 
8  25  0.40 
8  28  56.22 

8  32  51.46 
8  36  46.11 
8  40  40.17 

8  44  33-63 
8  48  26.51 


Diff.  for 
X  Hoar. 


8 
0-332 
0.321 
0.310 

0.297 
0.284 
0.269 

0.254 
0.238 
0.221 

0.203 
0.184 
0.165 

0.145 
0.124 
0.102 

0.080 
0.057 
0.034 


10.010 
9.986 
9.962 


9.937 

9-913 
9.888 

9.863 

9-839 
9.814 

9.789 

9-765 
9.740 

9.716 


Apparent 
Declination. 


H 


N.23   4  19.8 
22  59  48.2 

22  54  52.5 

22  49  32.7 
22  43  49.1 

22  37  41-7 

22  31  10.7 
22  24  16.3 
22  16  58.7 

22  9  17.9 
22  I  14.2 
21  52  47.9 

21  43  59.0 
21  34  47.9 
21  25  14.8 

21  15  19.8 

21  5  3-3 
20  54  255 

20  43  26.5 
20  32  6.7 
20  20  26.2 

20  8  25.4 
1956  4-5 
19  43  23.7 


Diff.  for 
X  Hour. 


n 
—  10.81 
11.82 
12.82 

-13-82 
Z4.81 
15-80 

-16.78 

17-75 
18.72 

-19.68 
20.63 

21-57 

-22.50 

2342 
24-34 

-25.24 
26.13 
27.01 

-27.89 
28.76 
29.61 

-30.45 
31.29 

32.11 


19  30  23.2     -32.92 

19  17    3-4  I    33.72 
19    3  24.4  I    34.52 


18  49  26.5 
18  35  lO.O 
18  20  35.1 
18    5  42.1 


35-3<^ 
36.07 

36.83 
37- 5« 


9.691    N.17  50  31.2     -38.3^ 


Semi- 
diameter. 


II 


5  46-16 
5  46.15 
5  46.15 

5  46.15 
5  46.16 

5  46-17 

5  46-18 
5  46.20 

5  46.23 

5  46.26 
5  46.30 
5  46.34 

5  46.39 
5  46.45 
5  46.51 

5  4657 
5  46.64 

5  46.72 

5  46.80 
5  46.88 
5  46.96 

5  47-05 
5  47.15 
5  47-24 

5  47-34 
5  47-44 
5  47-55 

5  47.65 

5  47.76 

5  47.«H 

5  47.99 


15  48.11 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


68.75 
68.71 

68.67 

68.63 
68.58 
68.53 

68.47 
68.42 
68.36 

68.30 
68.24 
68.17 

68.11 
68.04 
67.97 

67.90 
67.82 
67.74 

67.67 

67-59 
67-51 

67-43 

67-35 
67.27 

67.19 
67.10 
67.02 

66.93 
66.84 
66.76 
66.67 

66.58 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m        s 

3  40.69 

3  51-95 

4  2.94 

4  13.64 
4  24.03 

4  3409 

4  43-8o 

4  53-12 

5  2.05 

5  10.57 
5  18.64 
5  26.26 

5  33.40 
5  40.04 
5  46-18 

5  51-78 

5  56.85 

6  1.37 

6  5.32 
6  8.70 
6  II. 51 

6  13.74 
6  15.38 
6  16.43 

6  16.88 
6  16.75 
6  16.03 

6  14.71 
6  12.81 
6  10.31 
6     7.23 

6     3.56 


NoTB. — ^The  mean  time  of  semidiametcr  passing  may  be  found  by  subtractinR  o".i9  from  the  <;idereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declinatioa  indicates  that  north  declinations  are  decreasini 


IL 


JULY,  1896. 


Ill 


AT  GREENWICH  MEAN  NOON. 


Z 

2 


Wed 

Thur. 

Frid. 

Sat. 

Mon. 


Wed. 
Thar. 

Frid 
Sat. 

Moo. 


Wed. 

Thar. 

End 

Sat. 

srw. 

MOTU 

Tues. 

Wed, 
Thar. 
FrkL 


sew. 

Mon. 

Tucs. 
Wed. 
Thor 
Frid. 

Sat. 


o 


THE  SUN'S 


I 

a 

3 

4 

5 

6 

7 
8 


lo 
II 

12 

13 

14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 

31 

32 


Apparaoi 
Ri«bt  AacMiaioo. 


h     ■        • 
6  43   49-32 

6  47  57- 14 
6  52     4.69 

6  56  11.95 
o  18.90 

4  25.51 

8  31.78 
12  37.66 
16  43.15 

20  48.23 
24  52.^6 
28  57.04 

33     0-74 

37  394 
41     6.63 

45  8.80 
49  10.42 

53  "50 

7  57  12.01 

8  I   11.96 

B    5  "33 

8  9  10.  II 
8  13  8.31 
8  17     5.92 

8  21  2.94 
8  24  59.36 
8  28  55.20 

8  32  50.44 
8  36  45.10 
8  40  39.16 

8  44  32.64 

I 

8  48  25.53 


Diff.  for 
I  Hour. 


• 

0-33I 
a32o 

0-309 

0.396 
o.a83 
a268 

0.253 

0-237 
a  220 

0.202 
0.183 
0.164 

0.144 
0.123 

aioi 

0.079 
0.056 
0.033 


laoio 
9.986 
9.962 

9.937 

9.9U 
9.888 

9.863 
9.839 
9.814 

9.790 
9.765 
9.740 
9.716 

9.602 


Apparent 
D«cliiuuoa. 


Oiftfor 
I  Hov. 


N.23      4  20.5 

22  59  48.9 

22  54  53-3 

22  49  33.7 

22  43  50.2 

22  37  42.9 

22   31  12.0 

22   24  17.8 

22  17  aa 

22      9  19.6 

22       I  16.0 

21    52  49.8 

21    44  X.I 

21    34  50.1 

21    25  I7.I 

21    15  22.3 

21     5  5-9 

20  54  28.1 

20  43  29.3 

20  32  9.6 

20  20  29.2 

20     8  28.6 

19  56  7.7 

19  43  27.0 

19  30  26.6 

19  17  6.9 

19     3  28.0 

18  49  30.2 

18  35  13-7 

18  20  38.8 

18     5  45-9 

^■^7  5^  35f> 


IX.82 
12.8a 

-13.8a 
14.81 

15-79 

-16.77 

17.75 
18.71 

-19.67 
20.6a 
ai.56 


Bqoatioa  of 
Time, 
to  be 

Sabtracted 
troBD 

Meeii  Ttneb 


DIE  for 
I  Hoor. 


49 
23.4a 

«4-33 

-25.23 
a6.ia 
a7.oi 

-27.89 
28.75 
29.60 

-30.45 
31.28 

32.11 

-32.92 
33.72 
34-5« 

-35.30 
36.07 
36.83 

37.58 

-^«-12 


■ 
40.66 

51.92 

2.91 

13.61 
24.00 
34.06 

43-77 

53-09 
2.02 

10.54 
18.62 

26.23 

33.37 
40.02 

46.16 

51.76 
56.83 

1-35 


6    5.30 
6    8.69 

6  11.50 

6  13-73 

6  15.37 

6  16.42 

6  16.88 

6  16.75 

6  16.03 

6  14.72 

6  12.82 

6  10.32 
6    7.25 1 


• 

0.474 
0-463 
0-452 

0-439 

a426 
0.411 

0-396 
a38o 

0-364 

0-346 
0-327 
0-307 

aa87 
aa66 
aa45 

a  223 
aaoo 

0.177 

0-153 
ai29 

a  105 

ao8i 
0-057 
ao32 

aoo7 
aoi8 
0.043 

ao67 
a  093 
aii6 
ai4i 


6     3.58       OW165 


note. — Tb«  •emtdUmeter  for  mean  noon  may  br  asnunii  >\  tbe  t^jinr  a«  that  for  apparent  noon. 

"^     aiga  —  prefixed  to  the  botirly  change  of  dL-clinauon  indicarea  that  north  dc-i*  latioos  are 


Sidrrral 

Tniie. 

or 

Right  A%ccnMoo 

of 

Meea  Stio. 


h      ■ 

6  40 

644 
6  48 


8*66 
5.22 
1.78 


6  51  58.34 
6  55  54.89 
6  59  51-45 


3  48.01 

7  44-57 
II  41.13 

15  37.^ 

19  34-24 
23  30.80 

27  27.36 
31  23.92 
35  2a48 

39  17.04 

43  13-59 
47  10.15 

51  6.71 

55  3.27 
58  59.82 


8  2  56.38 
8  6  52.94 
8  10  49.50 

8  14  46.05 
8  18  42.61 
8  22  39,17 

8  26  35.72 

8  30  32.28 

8  34  28.84 

8  38  25.40 

8  42  21.95 

Diff.  for  I  Hoer. 

4^8565 
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IIL 


AT  GREENWICH  MEAN  NOON. 


g 

s 

•9 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 

24 

25 

26 
27 

28 
29 

30 
31 

32 


ci 

Q 


83 
84 

85 

86 

87 
88 

89 
90 

91 

92 
93 
94 

95 
96 

97 

98 

99 
200 

201 
202 
203 

204 
205 
206 


207 
208 
209 


210 
211 
212 
213 

214 


THE  SUN'S 


TRUE  LONGITUDE. 


100  4    30.8 

loi  I  42.4 

loi  58  54.3 

102  56    6.6 

103  53  19.2 

104  50  32,1 

105  47  45-3 

106  44  58.8 

107  42  12.6 

108  39  26.9 

109  36  41.2 
"o  33  55-8 

111  31   10.6 

112  28  25.7 

113  25  40.8 

114  22  56.2 

115  20  II. 7 

116  17  27.5 

117  14  43.4 

118  II  59.6 

119  9  16.3 


120 
121 
122     I 


6  33.2 

3  506 

8.7 


122  58  27.3 

123  55  46.7 

124  53  70 

125  50  28.1 

126  47  50.3 

127  45  1 3-5 

128  42  37.9 

129  40  3.4 


3  56.0 

I  7-5 

58  192 

55  31-3 

52  43.7 

49  56.4 

47  9-4 

44  22.7 

41  36.3 


38 
36 

33 


50.4 

4.6 

19.0 


30  33-7 
27  48.6 

25     3-5 

22  18.7 
19  34.1 
16  49.7 

14     5.6 

II  21.6 

8  38.1 

5  54-9 
3  12.2 

o  30.1 

57  48.5 

55  I'l 
52  27.8 

49  48.8 
47  10.8 

44  33.8 
41  58.0 

39  23.4 


Diff.  for 
z  Hoar. 


I4!i.98 
142.99 
I43'00 

i43«oi 

143-03 
143.04 

143-06 
143-07 
143.09 

143-10 
143.10 
143.11 

143.12 

143.13 
143.14 

143.14 
143-15 
143-16 

143.17 
143.18 

143-20 

143-22 
143-24 
143.26 

143.29 
143-32 
143.36 

143.40 

143-44 
143-49 
143-54 

14359 


LATITUDE. 


+  0.20 
0.31 
0.41 

+  0.48 

0-53 
0-55 

+  0.53 
0.48 

0.41 

+  0.32 

0.20 

+  0.08 

—  0.05 
0.18 
0.30 

—  0.41 
0.49 

0.55 

—  0.58 
0.58 

0.55 

—  0.49 
0.40 
0.29 

—  0.17 

—  0.04 

-\-  O.IO 

+  0.23 

0-35 
0-45 
0-53 

+  0.58 


Lofjaritbtn 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0072090 
0.0072130 
0.0072150 

0.0072148 
0.0072126 
0.0072079 

0.0072008 
O.OO71912 
0.0071789 

0.007 1 64 1 
0.0071466 
0.0071263 

0.0071036 
0.0070783 
0.0070507 

0.0070208 
0.0069887 
0.0069546 

0.0069185 
0.0068808 
0.0068413 

0.0068005 
0.0067581 
0.0067143 

0.0066692 
0.0066228 
0.0065752 

0.0065262 
0.0064756 
0.0064237 
0.0063702 

0.0063 15 1 


Diff.  for 
z  Hour. 


+  2.1 

1.3 
+  0.4 

-  0.5 
1.5 
2.5 

-  3-5 
4.6 

5.6 

-6.7 

7-9 
9.0 

— lO.O 
II.O 
Z2.0 

—12.9 

13-8 
14.6 

-15-4 
16.  z 

16.7 

-17-3 
17.9 

18.5 

-19. 1 
19.6 
20.2 

-20.8 
21.4 
22.0 
22.7 

-23.4 


J    NoTK.— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  coluu^n  K  to  the  mean 
equinox  of  Jannary  i'a 


M 

[can 

Time 

of 

Sidereal  Noon. 

h 

m 

8 

7 

17 

0.98 

7 

13 

5-^1 

7 

9 

9.16 

7 

5 

1325 

7 

I 

17.33 

6 

SI 

21.42 

6  53  25-51 
6  49  29.60 

6  45  33-68 

6  41  37-77 
6  37  41.86 

6  33  45-95 

6  29  50.04 
6  25  54.12 
6  21  58.21  i 

6  18  2.30 
6  14  6.39 
6  10  10.47 

6  6  14.56 
6  2  18.65 
5  58  22.74 

5  54  26.83 
5  50  3092 
5  46  3500 

5  42  3909 
5  38  43-18 

5  34  47-27 

5  30  51-36 

5  26  55.45 

5  22  59.54 

5  19  362 


15  15     7-71 


Diff.  for  z  Hour, 

— 9*.8296. 
(Table  II.) 
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GREENWICH 

MEAN  TIME. 

1 

THE  MOON'S 

SBMIOIAMBTBR. 

HORIZONTAL  PARALLAX 

UPPBR  TRANSIT. 

AGE. 

• 

.-. 

Midnidtt. 

Noon. 

Dur.  ror 

t  Hoar. 

Midoicht 

DiB.  for 
1  Hosr. 

MeridUo  of 
Greenwich. 

Diff.for 
1  Host. 

Nea& 

I 
s 

3 

•               • 

«4  5a-5 

14  49-4 
14  49.0 

14  50.6 
1448.8 
14  49.8 

• 

54  38.8 

54  1 7* 
54  15-8 

It 

-0.69 
-0.27 

+ax6 

• 
54  31-7 

54  153 
54  »90 

m 
-0.48 

-0.06 
40.37 

h        B 
17    18.2 

17  57-7 

18  38.7 

m 

1.64 
Z.67 

x-75 

d 
30. 1 

3I.I 

32.1 

4 

5 

6 

«4  51-4 

14  56-5 

15  3-9 

14  53.6 

14  59-9 

15  8.3 

54  a4-7 

54  43-3 

55  IO-5 

40.58 
a96 
1.29 

54  33.8 

54  55-9 

55  36.8 

40.78 

I.I3 

1.42 

• 

19  22.2 

20  9.0 
20   59.8 

X.88 
2.03 
2.20 

331 
34.1 

35.1 

7 
8 

9 

15  13.1 
15  23-6 
»5  34-6 

15  18.3 
15  39.1 
15  400 

55  44-5 

56  33.0 

57  3-3 

+1.53 
1.65 

1.67 

56    3-4 

56  43.1 

57  33.3 

41.60 

1.68 
1.63 

21  54-4 

22  51.5 

23  49-3 

a-34 
2.41 

2.40 

36.1 
37.1 
38.1 

to 
II 

13 

15  45a 

15  54-8 

16  3.7 

15  50.3 

15  590 

16  5.9 

57  4a-4 

58  175 
58  465 

+1.56 

1-35 
X.05 

58    0.6 

58  339 

58  58.2 

41.46 
1. 21 
a89 

6 

0  45-9 

1  40.0 

2.31 
2.20 

39.1 
0.7 

1-7 

>3 
«4 
>5 

16    8.5 
16  la.o 
16  13.5 

16  10.5 
16  13.0 
16  13.5 

59    7-8 

59  30.8 

59  36.3 

40.71 

0.38 

40.06 

59  15-3 
59  34.4 
59  36.3 

+0.55 
40.22 

-0.08 

2  31.4 

3  20.6 

4  8.8 

2.09 
2.02 
2.00 

3.7 

3-7 

4-7 

i6 

17 
i8 

16  13.0 

16   II.O 

16    7.7 

16   13.3 
16      9.5 
16      5.6 

59  24-5 
59  171 
59    4-9 

-0.20 
a4i 
a6o 

59  31.4 
59  "-6 
58  57- 1 

-0.30 
0.51 
a69 

4  57-3 

5  47.3 

6  40.0 

2.04 
2.13 
2.26 

5-7 
6.7 

7-7 

>9 

30 

ai 

16    3.3 

»5  57-7 
15  51.3 

16      0.6 

»5  54-5 
15  47-6 

58  48.4 

58  38.1 

58    4-3 

-0.77 
0.92 
1.07 

58  38.7 
58  16.6 

57  510 

-0.85 

0.99 
1.14 

7  35-9 

8  34  7 

9  34-7 

2.40 

2.49 
2.50 

8.7 

9-7 
ia7 

■ 

i  '^ 

»4 

15  43-8 

15  35-5 
15  26.8 

15  39-7 
15  31a 
15  aa.3 

57  37  0 
57    6-8 
56  34.6 

-1.20 

1.31 
1.36 

57    32.2 
56   50.8 
56    18.3 

'    -x.26 

1-34 
1-37 

10  33.8 

11  29.8 

12  21.6 

2.41 
2.25 
2.07 

II. 7  i 
13.7, 
>3-7 

i 

»5 

1  *7 

15  17.8 

15     9-3 

15     1.4 

15  134 

»5     5-2 
14  58.0 

56     1.8 

55  30a 
55     1-6 

-1-35 
X.26 

I.IO 

55  45-7 
55  15-4 
54  49- 1 

-X.32 
1.19 
0.98 

13     9.1 

13  53.0 

14  34-3 

1.90 

«-77 
1.68 

147' 

«5-7 
16.7 

1 

39 

1  y> 

X4  55-0 
14  50^ 
1448.3 
14  4&4 

14  5a-5 
14  49.0 

14  47-9 
14  49.6 

54  38.0 
54  aia 

54   13.8 

54  13-7 

-0.85 

0-53 
-0.16 

40.25 

54  38-7 

54  15-9 

54  120 
54  1 8.0 

-0,70 

-0.35 

40.04 

a46 

15  14.2 

15  537 

16  33.9 

17  16.0 

X.64 
1.65 
1.71 
1.8X 

17.7  ' 
18.7 
19.7 
20.7 

1 

«4  5«-4 

14  54.0 

54  34-8 

40.68 

54  34-3 

40.89 

18      I.O 

1.94 

21.7 

8 
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llou. 

Kinl" 

I^ff.  for  j       UeclinalioD. 

Ditlor' 

Awsn.ioD. 

'"""'1 

.  MiouW., 

TUESDAY  7. 

o 

4  iS    2*36 

1.30J9 

N.26  13   14.5 

1.307 

4   12  20.71 

1.31*7 

26  18  29.0 

)-'7« 

4   1+  39-40 

26  23  35-4 

J.  019 

3 

4   j6  58.44 

a.jjoi 

36  28  33-7 

tsv 

4 

4   19   17.81 

a.jil7 

26  33  23-8 

4.767 

S 

4  21   37-52 

26  38     5.8 

4-631 

6 

4  23  57-56 

>.31H 

26  42  39.5 

4.491 

7 

4  26   17.93 

26  47     4-8 

4.3S1 

8 

4  28  38.62 

26  51  21.7 

9 

4  30  59-63 

a.JSa? 

26  55  30.2 

4.070 

4  33  20-95 

S.3S79 

26  59  30.1 

3.9»7 

II 

4  35  42-58 

«-l6j. 

27     3  21.4 

3.7»» 

4  38     4-52 

1.3«te 

27     7     4.0 

3.637 

13 

4  40  26.76 

1.3731 

27   10  37.9 

3-491 

'4 

4  4!  49-30 

2.ijSo 

27    14     3-0 

15 

4  45    12-12 

».j8i8 

27    17   19-3 

i6 

4  47  35-23 

i.3H?S 

27  20  26.7 

3-048 

J? 

4  49  58.62 

1.391) 

37  23  25.1 

1.898 

i8 

4    52    22.29 

2.3568 

27  26  14-5 

l-74« 

19 

4  54  46- 33 

1.4011 

27  28  54-9 

1.H6 

4  57  IO-43 

■■40J4 

37  31   26.1 

XI 

4  59  34-88 

1,4097 

37  33  48.1 

1.19B 

23 

5     »  59-59 

1.4.J9 

27  36     0.9 

1.137 

33 

5    4  24-55 

•■4179 

N,27  38     4.5 

J.9»I 

WEDNESDAY  8.                            {| 

0 

5     6  49-74 

..4«8  ;N.27  39  58.7 

I.S15 

5    9  15-17 

1.41S7 

a?  41  43-5 

1.669 

5  II  4083 

1-4194 

27  43  19-0 

3 

5  14     6.70 

1.4319 

37  44  45-0 

I.J34 

4 

5  16  32.78 

1.4364 

37  46     1.5 

1.195 

5 

5  18  59.07 

1-4399 

^7  47    8.4 

io3i 

6 

5  31  25-57 

1-4431 

27  48     5-7 

9.873 

7 

5  23  52.26 

1-446S 

27  48  53.4 

0.7M 

8 

5  26  19.13 

1.4493       27  49  31-4 

9 

5  28  46.18 

*•<!"  !     27  49  59.7 

0.391 

lO 

5  31   '3-40 

'•*»'  !   27  50  18,3 

5  33  40-79 

«.4J7«    '       37    50    27-1 

■•0.063 

5  36    8.34 

•.4604       27  SO  26.1 

-0.099 

13 

5  38  36.04 

■.46a>         17   50   15.3 

0.163 

14 

5  41     3-88 

..,6i.        27  49  54-5 

0.418 

15 

5  43  31-85 

1.46;.  ,     27  49  33.9 

0.393 

I6 

5  45  59-95 

1.4693        27  48  43.3 

3.739 

•7 

5  48  28.17 

'-«"       27  47  52-8 

0.914 

i8 

5  50  56-50 

1.4730  .     27  46  52.4 

19 

5  53  24-93 

1-4747    '       27    45    43.0 

I.1S7 

5  55  53-46 

1.47«3    '       37    44    21.6 

1.414 

5   58   22.08 

1.4777    ^       27    43    5I.I 

1.391 

22 

6     0  50.78 

1.4789           27    41     10.6 

1-739 

23 

6     3  19.55 

1.48.1           27    39    20.0 

1.917 

24 

6     5  48-39 

..48t.   N.a7  37  19.4 
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IX 


GREENWICH  MEAN.  TIME. 


THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Richt 
Ascension. 

DtiLfor 
I  Minute. 

Declination. 

DiflLfor  f 
X  Minute. 

Konr. 

Right 
Ascension. 

Diff.for 
1  ICinate. 

Declination. 

DiflLfor 
X  Minate. 

FRIDAY 

17- 

SUNDAY  19. 

h    m       t 

s 

• 

»      • 

m 

h 

m        ft 

ft 

• 

* 

• 

m 

O 

13   18  40.22 

ft. 9013 

S.13 

5  52.0 

14.881 

0 

15 

9  40.50 

2,4325 

S.23 

7 

42.2 

9.629 

I 

13  20  52.42 

2.205a 

13 

20  42.6 

14.807 

I 

15 

12      6.60 

«.4374 

23 

17 

15.6 

9.485 

2 

13  23     4-85 

S.S092 

13 

35  28.8 

14.73a 

2 

15 

14   32.99 

2.4422 

23 

26 

40.4 

9.340 

3 

13  25  17- 5* 

2.2132 

13 

50  10.4 

14.654 

3 

15 

16   59.66 

2.4469 

23 

35 

56.4 

9.193 

4 

13  27  30.43 

a.2173 

14 

4  47.3 

14.575 

4 

15 

19   26.62 

«.45I7 

23 

45 

3.6 

9.04s 

5 

13  29  43.60 

2.22x6 

14 

19  19.4 

M.499 

5 

15 

21    53.86 

a.456» 

23 

54 

1.8 

S.895 

6 

13  31  57-02 

2.2238 

14 

33  46.7 

I4-4I3 

6 

15 

24   21.39 

2.46a 

24 

2 

51.0 

8.745 

7 

13  34  10.69 

2.2J0I 

14 

48     9.0 

H*3^ 

7 

15 

26   49.19 

«.4657 

24 

II 

31.2 

8.593 

8 

13  36  24.63 

a-«345 

15 

2  26.2 

I4««44 

8 

15 

29    17.27 

2.47« 

24 

20 

2.2 

8.440 

9 

13  38  38.83 

2.2389 

15 

16  38.3 

14.158 

9 

15 

31  45-61 

a.4746 

24 

28 

24.0 

8.S87 

lO 

13  40  53.30 

«-«4S3 

15 

30  45.2 

14.071 

10 

15 

34  14.22 

••4790 

24 

36   36.6   1 

8.13a 

II 

13  43     803 

2.2*78 

15  44  46.8  1 

13.981 

II 

15 

36  43.09 

ft.4833 

24  44   39.8   1 

7.975 

12 

13  45  23.03 

2.2523 

15 

58  42.9 

13.689 

12 

15 

39  12.22 

•.4876 

24 

52 

33.6 

7.8x7 

u 

13  47  38.31 

t.2S7D 

16 

12  33.5 

15.797 

13 

15 

41  41.60 

ft.4917 

25 

0 

17.9 

7.659 

14 

13  49  53-87 

ft.a6z7 

16 

26  18.5 

13.703 

14 

15 

44  11.23 

t.4958 

25 

7 

52.7 

7.500 

15 

13  52     9.71 

ft.ft6^ 

16 

39  57.9 

13.608 

15 

15 

46  41.10 

«-4998 

25 

15 

17.9 

7.339 

i6 

13  54  25.83 

a. 2711 

16 

53  31.5 

13.511 

16 

15  49    II.2I 

«.5<q8 

25 

22 

33.4 

7.177 

17 

13  56  42.24 

«.a7S9 

17 

6  59.2 

13.41« 

17 

15 

51  41.56 

«.5a77 

25 

29 

39-2 

7.015 

i8 

13  58  58.94 

t.a8o7 

17 

20  20.9 

13. 3M 

18 

15 

54  12.13 

a.5114 

25   36 

35.2 

6.852 

19 

14     I   15.93 

2.2S56 

17 

33  36.6 

I3.ftn 

19 

15 

56  42.92 

ft, 5150 

25 

43 

21.4 

6.687 

20 

14     3  33-21 

2.2904 

17 

46  46.2 

13.107 

20 

15 

59  13.93 

t.5186 

25  49 

57.7 

6.522 

21 

14     5  50.78 

a-fl953 

17 

59  49.5 

13.002 

21 

16 

I  45.15 

ft.Ssao 

25 

56 

24.0 

6-355 

22 

14     8     8.65 

ft.  300s 

18 

12  46.5 

ia.897 

22 

16 

4  16.57 

t.5<S3 

26 

2 

40.3 

6.187 

as 

£4  10  26.82 

SA 

iTURD. 

|S,i8 
AY  i\ 

25  37-1 

B. 

ift.789 

23 

x6 

6  48.19 

ft.  5^86 

[ONDA 

S.26 
Y  20. 

8 

46.5 

Com 

O 

14  12  45.29 

2.3103 

;s.i8 

38  21.3 

12.680 

0 

z6 

9  20.01 

ft. 5318 

S.26 

14  42.7 

5.85« 

I 

14  15     4.06 

au3i54 

18 

50  58.7 

XS.S69 

I 

16 

II  52.01 

«.534« 

26 

20 

28.7 

5.682 

2 

14  17  23.14 

2.3205 

19 

3  29.5 

»-*57 

2 

16 

14  24,19 

«.537« 

26 

26 

4-5 

5.51a 

3 

14  19  42.52 

t.3aS3 

19 

15  53.6 

12,344 

3 

16 

16  56.55 

«.5«07 

26 

31 

30.1 

3.34« 

4 

14   22      2.20 

ft.  330* 

19 

28  10.8 

IS.249 

4 

16 

19  29.07 

«.54SS 

26 

36 

45.4 

5.169 

5 

14   24   22.19 

t.^1^ 

1    '^ 

40  21. 1 

1ft.  lis 

5 

16 

22     1,75 

«.5458 

26 

41 

50.3 

4.996 

6 

14   36   42.49 

*-3409 

19 

52  24.4 

11.996 

6 

16 

24  34-57 

a. 5483 

26 

46 

44.9 

4.823 

7 

14   29      3.10 

ft.  3461 

20 

4  2a6 

1X.876 

7 

16 

27     7.54 

2.5507 

26 

51 

29.1 

4.649 

8 

14   31    24.02 

*.35»2 

20 

16    9.5 

".754 

8 

16 

29  40.65 

•.5529 

26 

56 

2.8 

4.475 

9 

14  33  45.24 

a. 3563 

20 

27  51.1 

n.632 

9 

16 

32  13.89 

*.5550 

27 

0 

26.1 

4.301 

lO 

14  36     6.77 

2.36x4 

20 

39  25,3 

11.508 

10 

16 

34  47-25 

,     *.5569 

27 

4 

38.9 

4.115 

II 

14  38  28.61 

2.3666 

20 

50  52.1 

11.383 

II 

16 

37  20.72 

«.5588 

27 

8 

41. 1 

3.949 

12 

14  40  50.77 

2.371B 

1   ^' 

2  II. 3 

n.«S7 

12 

16 

39  54- 30 

,     a.5605 

27 

12 

32.8 

3.773 

13 

14  43  13.23 

2-3769 

1   ^' 

13  22.9 

11.129 

13 

16 

42  27.98 

,     2.5620 

27 

16 

13.9 

3.397 

14 

14  45  36.00 

«.3h2i 

21 

1 

24  26.  S 

10.999 

14 

16 

45     1-74 

a. 5633 

27 

19 

44.4 

S.419 

15 

14  47  59.08 

2.3»72 

!   21 

1 

35  22.8 

10.868 

15 

16 

47  35.58 

1    1,5646 

27 

23 

4.2 

3.242 

,  i6 

14  50  22.47 

2.3923 

!    21 

46  10.9 

10,736 

16 

16 

50     9.49 

*.5657 

27 

26 

13.4 

3.o6» 

17 

14  52  46.16 

2.3974 

1    " 

56  51. 1 

10.603 

17 

16 

52  43.47 

,     «.5»S 

27 

29 

11.9 

a.886 

i8 

14  55  10.16 

2.  4^5 

.   22 

7  23.3 

10.468 

18 

16 

55  17.51 

,     «.5677 

27 

31 

59-7 

a.  707 

19 

14  57  34.46 

2.4076 

22 

17  47.3 

10.332 

19 

16 

57  51.59 

a.5683 

27 

34 

36.8 

2.529 

20 

14  59  59.07 

a.4127 

22 

28     3.1 

10.193 

20 

17 

0  25.71 

a. 5689 

27 

37 

3.2 

2.350 

21 

15     2  23.98 

2-4177 

22 

3^   10.5 

10.054 

21 

17 

2  59. 36 

a. 5693 

27 

39 

18.8 

2. 171 

\   22 

15     4  49.19 

2.4227 

22 

48     9.6 

9.914 

22 

17 

5  3403 

2,5696 

27 

41 

23.7 

1.992 

33 

15     7  14-70 

!     2-4:76 

22 

58     0.2 

9.772 

23 

;  ^7 

8     8. 21 

2,5697 

0^7 

43 

17.9 

X.S14 

^4 

15     9  40- 50 

;  2.4325 

S.23 

7  42.2 

9,629 

24 

17 

ID    42.40 

2,5697 

:s,27 

45 

1.4 

X.635 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

b 

^g 

P.L. 

P.L. 

P.  L. 

P.  L. 

Name  and  Direction    1 

Noon 

• 

of 

Illh. 

of 

Vlh. 

of 

IX^ 

of 

da 

of  Object 

• 

Diff. 

Diff. 

Diff. 

Diff. 

•     * 

m 

9         f        m 

•      *      I* 

0 

»           n 

14 

Sun 

W. 

47  56 

33 

8574 

49  36     4 

2571 

51   15  39 

2569 

52 

55  16 

2567 

Jupiter 

W. 

a6  38 

59 

2338 

28  24  18 

2326 

30     9  39 

23^5 

31 

55     2 

2324 

Spica 

E. 

41  59 

24 

991/2 

40  12  43 

2270 

38  26     0 

2270 

36 

39  16 

2270 

Saturn 

E. 

62     8 

9 

2310 

60  22  24 

23x1 

58  36  40 

231X 

56 

50  56 

231a 

Antares 

E. 

87  49 

31 

2363 

86     2  37 

2262 

84  15  41 

2260 

82 

28  43 

9230 

15 

Sun 

W. 

61  13 

46 

2565 

62  53  29 

25^ 

64  33  " 

2566 

66 

12  54 

MS&S 

Jupiter 

W. 

40  42 

13 

2323 

42  27  39 

2323 

44  13     5 

2324 

45 

58  29 

2325 

Regulus 

W. 

26  24 

0 

2260 

28   10  59 

2260 

29  57  57 

226X 

31 

44  54 

2263 

Saturn 

E. 

48     2 

59 

2326 

46   17  38 

2331 

44  32  24 

2337 

42 

47   18 

•54$ 

.  Antares 

E. 

73  33 

38 

2258 

71  46  37 

2238 

69  59  36 

68 

12  37 

2260 

z6 

Sun 

W. 

74  31 

4 

«574 

76  10  35 

2576 

77  50     3 

2578 

79 

29  28 

2380 

Jupiter 

W. 

54  45 

4 

2333 

56  30  16 

2335 

58  15  a5 

2337 

60 

0  30 

2339 

Regulus 

W. 

40  39 

16 

2269 

42  26     I 

2270 

44  12  44 

2272 

45 

59  24 

2275 

Antares 

E. 

59  18 

7 

2268 

57  31  20 

2270 

55  44  37 

2272 

53 

57  57 

2275 

a  Aquilas 

E. 

no  27 

6 

3060 

108  58     7 

3045 

107  28  50 

3032 

105 

59  17 

3022 

17 

Sun 

W. 

87  45 

39 

2596 

89  24  40 

2599 

91     3  37 

2602 

92 

42  29 

2606 

Jupiter 

W. 

68  44 

59 

2355 

70  29  39 

2357 

72  14  15 

2361 

73 

58  46 

23f4 

Regulus 

W. 

54  51 

45 

2289 

56  38     0 

2292 

58  24  II 

2296 

60 

10  17 

2300 

Antares 

E. 

45     5 

35 

2289 

43   19  20 

2292 

41  33     9 

2296 

39 

47     3 

2299 

aAquils 

E. 

98  28 

48 

8989 

96  58  22 

2988 

95  27  54 

2987 

93 

57  25 

2987 

z8 

Sun 

W. 

100  55 

30 

2626 

102  33  49 

2^1 

104  12     2 

2635 

105 

50     9 

2640 

Jupiter 

W. 

82  40 

0 

2384 

84  23  58 

2389 

86     7  49 

2393 

87 

51  34 

2397 

Regulus 

W. 

68  59 

24 

2318 

70  44  57 

2323 

72  30  23 

2327 

74 

15  43 

2331 

a  Aquilae 

E. 

86  25 

40 

3009 

84  55  38 

3017 

83  25  46 

3026 

81 

56     5 

3037 

Fomalhant 

E. 

III  20 

3 

2687 

109  43     5 

2683 

108     6     2 

2680 

106 

28  55 

2070 

19 

Sun 

W. 

"3  59 

3 

2666 

115  36  29 

2671 

117  13  48 

2677 

118 

50  59 

2683 

Regulus 

W. 

83     0 

45 

2355 

84  45  24 

2360 

86  29  56 

as^ 

88 

14   21 

2371 

Spica 

W. 

29     2 

22 

2369 

30  46  41 

2373 

32  30  55 

2377 

34 

15     3 

2382 

a  Aquila 

E. 

74  31 

30 

3110 

73     3  32 

SI29 

71  35  58 

3150 

70 

8  49 

3173 

Fomalhaut 

E. 

98  23 

5 

2681 

96  45  59 

2683 

95     8  56 

2687 

93 

31  58 

2691 

20 

Sun 

W. 

126  54 

54 

2713 

128  31   16 

2720 

130    7  29 

W 

131 

43  33 

«735 

Regulus 

W. 

96  54 

26 

2399 

98  38     2 

2405 

100  21  30 

24XZ 

102 

4  49 

24x8 

Spica 

W. 

42  54 

z 

2407 

44  37  26 

2412 

46  20  44 

2417 

48 

3  54 

2424 

a  Aquilae 

E. 

63     0 

39 

3319 

61  36  49 

3356 

60  13  42 

3395 

58 

51  20 

3438 

Fomalhaut 

E. 

85  28 

49 

2721 

83  52  37 

2730 

82  16  37 

a7» 

80 

40  49 

2748 

a  Pegasi 

E. 

107  30 

10 

2610 

105  51  28 

26X2 

104  12  50 

26X3 

102 

34  16 

26x9 

2Z 

Spica 

W. 

56  37 

29 

2456 

58  19  44 

2463 

60     I  49 

2470 

61 

43  44 

«478 

Saturn 

W. 

37   15 

53 

2551 

38  55  55 

2552 

40  35  56 

2553 

42 

15  55 

2555 

Fomalhaut 

E. 

72  45 

15 

2808 

71   10  57 

2822 

69  36  58 

S838 

68 

3  19 

2855 

a  Pegasi 

E. 

94  22 

53 

2644 

92  44  58 

2^ 

91     7  13 

2658 

89 

29  37 

2666 

22 

Spica 

W. 

70  10 

39 

2517 

71  51  29 

2525 

73  32    7 

2533 

75 

12  34 

«54S 

Saturn 

W. 

50  34 

47 

2576 

52  14  15 

2583 

53  53  34 

238^ 

55 

32  45 

2596 

Fomalhaut 

E. 

60  20 

54 

2955 

58  49  45 

2980 

57  19     7 

3006 

55 

49     2 

3034 

a  Pegasi 

E. 

81  24 

24 

271 1 

79  47  59 

2722 

78  II  48 

2732 

76 

35  51 

2744 
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XVII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


5§ 

Name  and  Direction 

Noon. 

P.L. 

of 

Illb. 

P.L. 
of 

Vlh. 

P.  L. 

of 

IX^ 

P.L. 
of 

M  UDjact. 

Die 

DifE. 

Diff. 

Diff. 

•                  m 

• 

'             M 

• 

»           m 

0 

#            m 

«3 

Spica 

W. 

83    31    41 

3588 

85 

10      52 

a598 

86 

49  50 

2607 

88 

28  35 

3617 

Saturn 

W. 

63    46    12 

a^3 

65 

24  22 

2642 

67 

2    20 

9651 

68 

40     6 

26G0 

Antares 

w. 

37  38  II 

as85 

39 

17    27 

a594 

40 

56   30 

3604 

42 

35  20 

26x4 

Fomalhaut 

E. 

48  28     6 

32x0 

47 

2      9 

3a54 

45 

37     4 

330a 

44 

12  55 

3355 

aPegasi 

E. 

68  40  12 

98xz 

67 

5  58 

3835 

65 

32     3 

3843 

63  58  29 

9858 

H 

Spica 

W. 

96  38  58 

2668 

98 

16   21 

2678 

99 

53  30 

3689 

lOI 

30  25 

2700 

Saturh 

W. 

76  45  51 

8707 

78 

22   21 

3717 

79 

58  38 

3728 

81 

34  41 

2738 

Antares 

W. 

50  46     5 

a665 

52 

23   32 

3675 

54 

0  46 

3685 

55 

37  46 

a  Pegasi 

E. 

56  16  18 

«954 

54  45     7 

3976 

53 

14  24 

3000 

51 

44  II 

3024 

a  Arietis 

E. 

97  21  33 

a68i 

95 

44  27 

•693 

94 

7  36 

370X 

92 

30  58 

«7«S 

Mars 

E. 

106  24    6 

9926 

104 

52  20 

3936 

103 

20  47 

a947 

lOI 

49  28 

•958 

as 

Saturn 

W. 

89  31  28 

«79a 

91 

6    7 

3803 

92 

40  32 

38x3 

94 

14  43 

982s 

Antares 

w. 

63  39  II 

«75o 

65 

14  45 

3760 

66 

50     5 

3771 

68 

25  II 

3783 

a  Arietis 

E. 

84  31  22 

2766 

82 

56    9 

a777 

81 

21   II 

3788 

79 

46  27 

a799 

Mars 

E. 

94  16  17 

3014 

92 

46   21 

3024 

91 

16  38 

3035 

89 

47     9 

3047 

26 

Saturn 

W. 

102     2    0 

3880 

103 

34  45 

3891 

105 

7  15 

2902 

106 

39  31 

9913 

Antares 

W. 

76  17     7 

3836 

77 

50  48 

2846 

79 

24  16 

9856 

80 

57  31 

2867 

a  Arietis 

E. 

71  56  24 

a854 

70 

23     6 

2865 

68 

50    2 

2876 

67 

17  12 

9886 

Mars 

E. 

82  23  14 

3104 

80 

55     9 

3x14 

79 

27  17 

3x26 

77 

59  39 

3138 

Aldebaran 

E. 

103  42  49 

99x4 

102 

10  48 

2924 

100 

38  59 

9933 

99 

7  22 

a943 

27 

Antares 

W. 

88  40  27 

3917 

90 

12  24 

3936 

91 

44  10 

a935 

93 

15  44 

a944 

a  Aquilae 

W. 

44  47  13 

458a 

45 

49  53 

4506 

46 

53  40 

4437 

47 

58  28 

4374 

a  Arietis 

E. 

59  36  25 

3939 

58 

4  56 

3949 

56 

33  39 

2959 

55 

2  35 

1969 

Mars 

E. 

70  44  51 

319a 

69 

18  32 

3303 

67 

52  26 

32»3 

66 

26  32 

3a23 

Aldebaran 

E. 

91  32  21 

2991 

90 

I  57 

3001 

88 

31  45 

SOio 

87 

I  45 

3019 

28 

Antares 

W. 

100  50  48 

3986 

102 

21  18 

a994 

103 

51  38 

300X 

105 

21  49 

3008 

a  AquilaB 

W. 

53  35     8 

4139 

54 

44  32 

4x04 

55 

54  30 

4073 

57 

4  58 

4043 

a  Arietis 

E. 

47  30  19 

3018 

46 

0  28 

3036 

44 

30  48 

3035 

43 

I   19 

3044 

Mars 

E. 

59  20    0 

327a 

57 

55  16 

3281 

56 

30  42 

3290 

55 

6  19 

3300 

Aldebaran 

E. 

79  34  32 

3064 

78 

5  38 

3072 

76  36  54 

308x 

75 

8    21 

3088 

29 

a  Aquilae 

W. 

63     3  44 

3931 

64 

16  32 

3914 

65 

29  38 

3898 

66 

43     0 

3883 

Fomalhaut 

W. 

37     3     I 

4034 

38 

14     7 

3975 

39 

26  II 

39a2 

40 

39     8 

3875 

Mars 

E. 

48     6  55 

3340 

46 

43  30 

3349 

45 

20  15 

3356 

43 

57     8 

3364 

Aldebaran 

E. 

67  47  57 

3126 

66 

20  19 

3133 

64 

52  50 

3M0 

63 

25  29 

3x48 

Sun 

E. 

125  43     7 

3403 

124 

20  54 

3408 

122 

58  47 

34  M 

121 

36  46 

34«7 

30 

a  Aquilae 

W. 

72  53  13 

3824 

74 

7  50 

3816 

75 

22  36 

3806 

76 

37  32 

3798 

Fomalhaut 

W. 

46  54  35 

3697 

48 

II  25 

3671 

49 

28  43 

3646 

50 

46  28 

3623 

Mars 

E. 

37     3  43 

3401 

35 

41  28 

3409 

34 

ig  22 

3417 

32 

57  25 

3425 

Aldebaran 

E. 

56  10  42 

3178 

54 

44     6 

3183 

53 

17  37 

3189 

51 

51   15 

3195 

Sun 

E  . 

114  47  43 

3433 

113 

26     4 

3435 

112 

4  27 

3437 

no 

42  52 

3438 

31 

a  Aquilae 

W. 

82  54     7 

3765 

84 

9  46 

3759 

85 

25  31 

3753 

86 

41    22 

3748 

Fomalhaut 

W. 

57  20  57 

3527 

58 

40  51 

3511 

60 

I     3 

3496 

61 

21    32 

3481 

Aldebaran 

E. 

44  41   II 

3226 

43 

15  33 

3a33 

41 

50     3 

3241 

40 

24    42 

3248 

Sun 

E  . 

103  55     0 

3434 

102 

33  22 

3432 

101 

II  42 

3430 

99 

49  59 

3426 

:viu. 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


0 

ITS 


23 


Name  and  Direction 
of  Object 


Spica 
Saturn 
An  tares 
Fomalhaut 
a  Pegasi 

Spica 
Saturn 
ADtares 
a  Pegasi 
a  Arietis 
Mars 


25  Saturn 
Ad  tares 
a  Arietis 
Mars 

26  Saturn 
Antares 
a  Arietis 
Mars 
Aldebaran' 

27  ADtares 
a  Aquilae 
a  Arietis 
Mars 
Aldebaran 

28  I  ADtares 
a  Aquilae 
a  Arietis 
Mars 
Aldebaran 

29  I  a  Aquilx 
Fomalhaut 
Mars 

Aldebaran 
Sun 


30 


31 


aAqnils 

Fomalhaut 

Mars 

Aldebaran 

Sun 

a  Aquil« 
Fomalhaut 
Aldebaran 
Sun 


W. 
W. 

w. 

E. 
E. 

W. 
W. 
W. 
E. 
£. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 


Midnight 


90  7  7 
70  17  40 

44  13  56 
42  49  47 
62  25  16 

103  7  5 
83  10  30 

57  14  31 
50  14  28 

90  54  35 
100  18  22 

95  48  39 
70  o  2 

78  II  58 

88  17  54 

108  XI  33 
82  30  32 

65  44  35 

76  32  15 

97  35  58 

94  47  7 

49  4  13 

53  31  43 
65  o  50 

85  31  56 

106  51  52 

58  15  55 
41  32  I 

53  42  7 
73  39  57 

67  56  37 

41  52  53 

42  34  10 

61  58  17 
120  14  49 

77  52  36 
52  4  38 

31  35  37 

50  25  o 

109  21  18 

87  57  18 

62  42  17 

38  59  30 

98  28  12 


P.L. 

of 

Diff. 


9627 
2669 

2634 
341a 
1875 

S7X0 

«749 
2707 
3051 
3722 
2969 

a833 
V92 
2810 
3058 

9924 

2877 

2897 
3148 
«952 

9953 
4318 

8979 
3233 
3028 

3015 
4017 
3053 
3308 
3096 

3869 
3832 
3371 
3153 
34M 

379X 
3601 

3434 
3201 

3438 

3744 
3466 

3258 

3423 


xv»». 


91  45  25 
71  55  2 
45  52  19 
41  27  44 
60  52  25 

104  43  31 

84  46  5 

58  51  2 
48  45  18 
89  18  25 

98  47  30 

97  22  21 

71  34  40 
76  37  43 
86  48  53 

109  43  21 
84  3  20 
64  12  12 

75  5  4 
96  4  45 

96  18  19 
50  10  49 

52  I  4 

63  35  20 

84  2  18 

108  21  46 

59  27  18 

40  2  54 

52  18  5 

72  II  43 

69  10  28 

43  7  22 

41  II  20 

60  31  12 
118  52  57 

79  7  48 

53  23  II 
30  13  59 
48  58  52 

107  59  44 

89  13  19 

64  3  19 

37  34  29 

97  6  21 


P.L. 

of 

Diff. 


2«37 
2678 

2634 
S47« 
«894 

2721 

«759 
2717 
3078 

2734 
9980 

2847 
2804 
2821 
3069 

293s 
2887 
2908 

3160 


4266 
9989 
3243 

3022 

3992 
3062 
3316 
3105 

3857 
3793 
3379 
3160 

3425 

3783 
3581 

3445 
3207 

3438 

3740 

3453 
3268 

3418 


XVIIIh. 


93  23  30 
73  32  II 
47  30  28 
40  6  53 

59  19  58 

106  19  43 

86  21  27 

60  27  19 
47  16  42 

87  42  30 

97  16  52 

98  55  48 
73  9  3 
75  3  42 
85  20  6 

"I  H  55 

85  35  55 
62  40  3 

73  38  7 

94  33  45 

97  49  19 
51  18  13 

50  30  37 
62  10  2 
82  32  52 

109  51  32 
60  39  5 

38  33  58 
50  54  12 
70  43  39 

70  24  31 
44  22  31 

39  48  39 
59  4  15 

117  31  9 

80  23  8 

54  42  6 
28  52  33 

47  32  51 
106  38  10 

90  29  24 
65  24  36 
36  9  40 

95  44  25 


P.L. 

of 

Diff. 


2647 
2688 

2644 

3543 

99Z8 

2732 
2769 
2728 
3109 

2744 
2991 

2838 
281S 
2832 
3081 

2946 
2898 
29x8 

3x71 
2972 

•970 
4220 
2998 

3253 
3047 

30«7 
3970 
3071 

3325 
3x12 

3846 

3759 
3386 
3166 

3429 

3777 
3562 
3456 
32x3 
3438 

3735 
3438 
3279 

34M 


XXIb- 


P.L. 

of 

Diff. 


95      I    21 

75  9  7 
49  8  23 
38  47  19 
57  47  55 

107  55  41 
87  56  35 
62  3  22 

45  48  43 
86  6  49 

95  46  28 

100  29  I 

74  43  12 

73  29  56 

83  51  33 


112 

87 
61 

72 

93 


46 
8 
8 

II 

2 


15 

17 

7 
23 

57 


99  20  9 
52  26  20 
49  o  22 
60  44  55 

81     3  37 

III  21  II 
6r  51  14 

37  5  13 
49  30  29 
69  15  44 

71  38  46 

45  38  16 

38  26     7 

57  37  25 
116     9  25 

81  38  34 
56  I  22 
27  31  20 

46  6  57 
105  16  36 

91  45  34 
66  46     9 

34  45  4 
94  22  24 


2657 
2697 

a«54 
3623 
9933 

«743 
2781 

2738 
314X 
•755 
3001 

9869 

2823 

i84S 


9958 
9907 
9999 
318Z 
998Z 

9979 

4177 
3008 
3263 

3055 

3033 
3949 
3079 
3332 
31x9 

3834 
3727 
3393 
3172 

343Z 

3770 
3545 
3470 

3920 

3436 

373« 
3435 


3406 
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AUGUST,  1896. 


131 


GREENWICH 

MEAN  TIME. 

1 

1 

THE 

MOON'S 

SBIflDIAIfBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Nooa. 

Midnight. 

Noon. 

Diflf.  for 
X  Hour. 

Midnight 

Diflf.  for 
X  Hoar. 

Meridian  of 
Greenwich. 

DiflE.  for 
X  Hoar. 

NOOB. 

9           m 

14  Si-4 

14  57-2 

15  5-6 

*               » 

14  54-0 

15  I.I 
15  10.7 

1           m 

54  24.8 

54  46.1 

55  17.0 

m 
+0.68 
1.09 

1-47 

9           m 

54  34-2 

55  0.4 
55  35.7 

40.89 
1.29 
1.64 

h        m 
18       1.0 

18  49.4 

19  41.7 

m 
1.94 

2.10 

2.25 

d 
21.7 

22.7 

23.7 

15  16.3 
15  28.8 
15  4x0 

15  22.4 
15  35.3 
15  48.7 

55  56.3 

56  41.9 

57  30.6 

+X.78 
1.98 
2.04 

56  18.5 

57  6.1 
57  55.1 

+1.90 
2.03 
2.01 

20  37.3 

21  34.7 

22  32.2 

2.37 
2.41 
2.37 

24.7 
257 

26.7 

15  SS'-i 

16  7.1 

16  16.6 

16     1.3 
16  12.2 
16  20.2 

58  18.9 

59  2.6 
59  37.6 

+1-94 
1.66 

X.23 

58  41.6 

59  21.4 
59  509 

+1.82 
1.46 
0.98 

23    28.1 

6 
0  21.7 

2.28 
2.z8 

27.7 

28.7 

03 

16  23.0 
16  25.8 
1 6  25.0 

16  24.9 
16  25.8 
16  23.4 

60     1.0 
60  11.3 
60    8.5 

+0.70 
+0.15 
-0.37 

60     7.8 
60  II. 4 
60     2.6 

+0.43 

-0.13 

0.59 

1  13.1 

2  3.0 

2  52.7 

2.10 
2.07 
2.08 

1-3 

2.3 
3.3 

16  21. 1 

16  14.9 
16    7.1 

16  18.2 
16  II. I 
16     2.8 

59  54.2 
59  31.4 
59     2.6 

-0.79 
Z.09 
1.28 

59  43.7 
59  17.5 
58  4^-9 

-0.95 

1.20 
1-33 

3  43-3 

4  36.0 

5  314 

2.15 

2.25 

2.37 

4.3 

5-3 
6.3 

15  58.3 
15  49-3 
15  403 

IS  53-9 
IS  44.8 

15  35-9 

58  30.6 

57  57.5 
57  24.4 

-1.37 
1.38 

1-37 

58  14.1 

57  41.0 
57     8.2 

-1.38 
1.38 

1-34 

6  29.3 

7  28.6 

8  27.3 

2.45 
2.47 

2.40 

7.3 
8.3 
9.3 

15  31.6 
15  232 
15  152 

15  27.3 
15  19.1 

15  11.4 

56  52.3 
56  21.4 

55  52.1 

-1.31 
1.26 
1. 18 

56  36.7 
56    6.5 

55  38.1 

-1.29 
1.22 
1.14 

9  23.5 

10  15.9 

11  4.3 

a.27 
2.10 

1.94 

10.3 
11.3 
12.3 

15    7-7 

15      I.O 

14  55-0 

IS    4.2 

14  57-9 
14  52.5 

55  24.7 
54  59-8 
54  38.1 

-1.09 
0.98 
0.82 

55  11-9 
54  48.5 
54  28.8 

-1.05 
.0.90 
0.72 

11  49.0 

12  31.0 

13  11.2 

1.80 

X.7I 

1.66 

13.3 
14.3 

153 

14  50.4 
14  47.2 

14  45-9 

14  48.6 
14  46.3 
14  46.0 

54  20.9 
54    9-2 
54    4-4 

-0.60 

0-35 
—0.04 

54  143 
54    5-9 
54     50 

-0.49 
—0.20 
+0.14 

13  50.8 

14  30.7 

15  11.9 

1.65 
1.68 
1.76 

16.3 

17-3 
18.3 

14  46.8 
14  50.1 

14  56.1 

15  4-8 

14  48.1 

14  52.8 

15  0.1 

15    lO.O 

54     7.7 
54  20.0 

54  42.0 

55  13.8 

+0.32 
0.71 

113 
1.52 

54  12.6 
54  29.7 

54  56.7 

55  33.2 

+0.51 
0.92 

1-33 
1.71 

15  55-4 

16  41.8 

17  317 

18  24.8 

1.87 
2.01 
2.15 
2.27 

19-3 
20.3 

21.3 
22.3 

15  159 

15  22.4 

55  54-8 

+1.88 

56  18.4 

4-2.04 

19  20.2 

2-34 

233 
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Al'Gl'ST,  1896. 


vir. 


Vlll. 
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1 

1 

■ 

GREENWICH 

MEAN  TIME. 

• 

F 
1 

THE  MOONS  RIGHT 

ASCENSION   AND  DECLINATION. 

1 
1 

i 

Rifhl 

Di&Cbr 

Declisutioa 

Diff.  for 

Iloor. 

RiKbt 

Diff.  for 

pTHnatinn 

Diff.  for 

mkcm. 

1  Minote. 

I  Minute. 

AscentioiL 

1  Minou. 

1  Minato. 

TH 

URSD/ 

^Y  13. 

SATURDAY  15, 

k     ■ 

■ 

■ 

9         *          m 

m 

km       8 

a 

•        * 

m 

• 

o 

U     5 

18.98 

ft. 1148 

S.I I  38  27.2 

15.65a 

0 

14  56  28.73 

a.4i«9 

S.22    17 

19.9 

10.416 

I 

13     7 

3^.56 

«.«79 

IX  54     2.9 

15.558 

I 

14  58  53- «7 

a. 431 I 

22   27 

41.2 

10.8B3 

2 

13     9 

46.33 

t.a3ii 

12     9  34.2 

15.483 

2 

15     I   19.26 

a.4a53 

22  37 

53.9 

10.140 

3 

13   12 

0.29 

«.a343 

12  25     0.9 

15.407 

3 

15     3  44.91 

8.4895 

22   47 

58.0 

9.996 

4 

13   14 

14.45 

a. 837* 

12  40  23.0 

15.530 

4 

15     6  10.80 

8.4336 

22  57 

53.4 

9.>40 

5 

13   16 

28.80 

Lft^oB 

12  55  40.5 

I5.a5a 

5 

15     8  36.94 

8.4377 

23     7 

39.9 

9.70a 

6 

13   18 

43-35 

8.a44a 

13  10  53.2 

15.171 

6 

15  "     3.33 

8.44«8 

23    17 

17.6 

9.S93 

7 

13  20 

58.  IX 

a.«476 

13  26      I.O 

15.088 

7 

15  13  29.96 

•.445* 

23   26 

46.3 

9.404 

« 

13  23 

13.07 

2.3511 

13  41     3.8 

15.004 

8 

15  15  56.82 

a.  4497 

33   36 

6.x 

9.a34 

9 

13  25 

28.24 

«.«547 

13  56     1.5 

14.9>8 

9 

15  18  23.92 

8.4536 

23  45 

x6.8 

9.109 

to 

13  27 

43-63 

t.a583 

14  10  54.0 

14*833 

to 

15  20  51.25 

a.4S74 

23  54 

X8.4 

•.990 

w 

13  29 

59.24 

t.a6i9 

H  25  41.3 

14.743 

XI 

15  23  18.81 

8.4613 

24    3 

X0.8 

•.796 

13 

13  32 

15.06 

i.a635 

14  40  23.2 

M.853 

12 

15  25  46.60 

8.4630 

24  XI 

53.9 

•.641 

»3 

>i  34 

31.10 

*.a693 

14  54  59.7 

14.56a 

13 

15  28  14.61 

8.4687 

24  20 

27.7 

•.486 

"4 

13  36 

47.38 

«.«73a 

15     9  30.6 

14.468 

14 

15  30  42.84 

8.4783 

24  28 

52.2 

^sm 

iJ 

13  39 

3.89 

a.«77i 

15  23  55.8 

14.373 

15 

15  33  11.29 

a. 4759 

24  37 

7.2 

1.171 

i6 

«3  41 

20.63 

t.a8o9 

15  38  15.3 

M.a77 

16 

15  35  39.95 

«-47B8 

24  45 

12.7 

••on 

»7 

13  43 

37.60 

s.ftM 

15  52  29.0 

14.178 

17 

15  38     8.81 

8.4837 

24  53 

8.7 

7.655 

i8 

13  45 

54.80 

9.1887 

16     6  36.7 

14.078 

18 

15  40  37.88 

8.4861 

25    0 

55.1 

7.69t 

J9 

13  48 

12.24 

a.a»»7 

16  20  38.4 

13.978 

19 

15  43     7.15 

8.4894 

25    8 

31.8 

7.531 

JO 

13   50 

29.93 

8.3968 

16  34  34.1 

13.877 

20 

15  45  36.6X 

8.49a6 

25  15 

58.8 

7.369 

21 

13   52 

47.86 

•.3009 

16  48  23.6 

13.773 

21 

15  48     6.26 

«.4957 

25  23 

16.  X 

7.807 

22 

13  55 

6.04 

€•3050 

17     2     6.8 

13.667 

22 

15  50  36.09 

8.4987 

25  30 

23.6 

7.04s 

23 

13  57 

24.46 
F 

1.3091 

RIDAY 

iS.i7  15  43.6 
14. 

^559 

23 

15  53    6.11 
S 

•.5017 

UNDA1 

S.25  37 
'  16. 

21.2 

«.87t 

0 

13  59  43- 13 

«-3iS3 

S.17  29  13.9 

13.451 

0 

15  55  36.30 

a.S<H5 

S.25  44 

9.0 

C71S 

1 

14     2 

2.05 

«.3t75 

17  42  37.7 

13.348 

I 

15  58    6.65 

a.  5073 

25  50  46.8 

••547 

2 

X4     4 

21.23 

ft.3ti7 

17  55  54.9 

13.330 

2 

16    0  37.17 

8.5100 

25  57 

X4.6 

6.380 

3 

14     6 

40.66 

«.3«» 

18    9     5.3 

13.117 

3 

16    3     7.85 

8.5186 

26     3 

32.4 

6.818 

4 

14     9 

0.34 

«.33M 

18  22    8.9 

13.003 

4 

16     5  38.68 

8.5«51 

26     9 

40.1 

6.044 

5 

14   IX 

20.28 

t*S345 

18  35     5.6 

13.887 

5 

16     8     9.66 

a.  5174 

26  15 

37.7 

5.876 

6 

14   13  40.48 

4.3388 

18  47  55.3 

13.769 

6 

16  10  40.77 

a.5»97 

26  21 

25.2 

5.707 

7 

14  16 

0.94 

«.34S« 

19    0  37.9 

13.651 

7 

16  13  12.02 

8.5319 

26  27 

2.5 

5.537 

8 

14  18 

21.66 

«.3475 

19  13  13.4 

13.531 

8 

16  15  43.40 

a.5»)9 

26  32 

29.6 

5.366 

9 

14  20 

42.64 

a. 3518 

19  25  41.6 

13.409 

9 

16  18  14.89 

8.5358 

26  37 

46.4 

5.19s 

lO 

14  23 

3.88 

«.35to 

19  38     2.5 

13.2H7 

10 

16  20  46.50 

a. 5';: 

26  42 

53.0 

5.034 

IX 

14  25 

25.38 

•.3606 

19  50  16.0 

13. 163 

II 

16  23  18.22 

3.5*J'> 

26  47 

49.3 

4.853 

12 

14  27 

47.15 

■.3630 

20     2  22.0 

13.  037 

12 

16  25  50.05 

3.53U 

26  52 

35-2 

4-679 

U 

14  30 

9.X8 

«.36M 

20  14  20.4 

11.910 

13 

16  28  21.97 

a.  5  J*** 

26  57 

10.8 

4.507 

H 

14  32 

31.47 

■.3737 

20  26  I 1.2 

11.78a 

M 

16  30  53.98 

a.  5341 

27     I 

36.0 

4.J33 

»3 

X4  34 

54.02 

•.3780 

20  37  54.2 

11.631 

»5 

16  33  26.06 

a.  5353 

27     5 

50.8 

4.160 

16 

14  37 

16.83 

a.38a4 

20  49  29.4 

tl.53t 

16 

16  35  58.21 

a. 3363 

27     9 

55.2 

3.9«i 

»7 

M  39 

39.91 

t.3868 

21     0  56.7 

11. 3f* 

17 

16  i^  30.44 

8.5377 

27  13 

49.1 

3.Bt3 

iS 

14  43 

3.25 

«.39«« 

21   12  16.0 

11.354 

18 

16  41     2.73 

a.5..v. 

27   »7 

32.6 

^637 

«9 

«4  44 

26.85 

«.3955 

21  23  27.2 

II. 119 

19 

16  43  3507 

3.5  'n 

27  21 

5.6 

3.463 

ao 

14  46  5a7i 

8.3998 

21  34  30.3 

10.983 

20 

16  46     7.45 

a.54«> 

27  24 

2S.1 

5,387 

21 

14  49 

14^83 

t.40*8 

21  45  25.2 

to.  846 

21 

16  48  39.87 

a.54o<i 

27  27 

40.1 

S.II3 

22 

14  5" 

39.21 

••4084 

21  56  II. 8 

10.707 

22 

16  51    12.32 

8,5410 

27  30 

41.6 

a.n7 

•3 

«4  54 

3.84 

«.4»«7 

22     6  50.1 

10.567 

23 

16  53  44.79 

8.5411 

27  33 

32.6 

a.;6« 

*4 

X4  56 

28.73 

8.4169 

S.22  17  19.9 

10.436 

24 

16  56   17.27 

8.5413 

S.27  36 

13.0 

8.986 
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GREENWICH   MEAN  TIME. 


THE  MOON'S   RIGHT  ASCENSION  AND  DECLINATION. 


Right 
Ascension. 


Diff.  for 
I  Minute, 


Declination. 


Diff.  for 
I  Minute. 


Hour. 


RiRht 

Ascension. 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
I  Minute. 


SATURDAY  29. 


h 

2 
2 

2 
2 

2 
2 
2 
2 
2 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 
42 

44 
46 

48 

51 
53 
55 

57 

59 
I 

3 

5 

7 

9 
II 

13 

15 

17 
20 

22 

24 
26 

28 
30 


8 

8 

55.29 

2.0167 

56.44 

2.02X8 

57.90 

2.0269 

59.67 

2.0321 

1.75 

2.0372 

4.14 

2.0424 

6.84 

2.0476 

9.85 

2.0529 

13.18 

2.0582 

16.83 

2.0635 

20.80 

2.0688 

25.09 

2.0741 

29.69 

2.0793 

34,61 

2.0847 

39.86 

2.0902 

45-44 

3.0957 

51-34 

2. lOIO 

57.56 

2.1064 

4.  II 

3.11X8 

10.98 

2.XI72 

18.18 

2.1227 

25-71 

2.1282 

33.56 

2.1336 

41.74 

2. 1390 

N.2I 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 

23 
23 
23 
23 
23 
23 
23 
23 
24 
24 

24 

N.24 


15 
24 

34 
43 
52 
I 
10 

19 

28 

36 

45 

53 
2 

10 

18 

26 

34 
42 
50 
58 
5 

13^ 
20 

27 


23.1 
46.9 

5-4 

18.7 

26.7 
29.2 
26.2 
17.7 

3.7 
44.0 

18.6 

47.5 
10.6 

27.8 

39.1 
44.5 
43-8 

37.0 
24.0 

4.8 

39.4 

7-7 
29.6 

45.0 


SUNDAY  30. 


3 

32  50.24 

3 

34  59.07 

3 

37     8.23 

3 

39  17.72 

3 

41  27.53 

3 

43  37  67 

3 

45  48.13 

3 

47  58  92 

3 

50  10  03 

3 

52  21.46 

3 

54  33.22 

3 

56  45.30 

3 

58  57.69 

4 

I  10.40 

4 

3  23.43 

4 

5  36.78 

4 

7  50.44 

4 

10    4.41 

4 

12  18.69 

4 

14  33- 28 

4 

16  48.17 

4 

19     3.37 

4 

21   18.87 

4 

23  34.67 

4 

25  50.77 

a. 1444 
2.1499 

a. 1554 

2.1608 
2.1662 

2.  17x7 

a.  1771 
2. X825 
2.1878 

3.1933 
2.1986 
3.2019 

2.209-! 

a. 2145 
2.2x98 
3.225X 
2.2303 
2.2354 

3. 2406 

2.a457 
2.2507 
3.2558 
3.3608 
3.2658 

2.2707 


N.24 

24 

24 

24 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 
26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

N.26 


34 

54.0 

7.095 

41 

56.4 

6.985 

48 

52.2 

6.874 

55 

41.3 

6.762 

2 

23.7 

6.650 

8 

59.3 

6.536 

15 

28.0 

6.421 

21 

49,8 

6.305 

28 

46 

6.189 

34 

12.5 

6.072 

40 

13.3 

5-953 

46 

6.9 

5.83^ 

51 

53.3 

5.7x3 

57 

32  4 

5.59a 

3 

4-3 

5.470 

8 

28.8 

5.347 

13 

45.9 

5.222 

18 

55  5 

5.097 

23 

57.5 

4.970 

28 

51.9 

4.843 

33 

38.7 

4.716 

38 

17.8 

.4.587 

42 

49.1 

4.457 

47 

12.6 

4.3*7 

51 

28.3 

4.X95 

9.440 
9.353 
9.265 

9.177 
9.087 
8.996 
8.904 

8.8x2 
8.7x9 
8.624 
8.529 
8.433 
8.336 
8.238 

8.139 
8.039 

7.937 
7.835 
7.73a 
7.628 

7.534 
7.418 
7.311 
7.203 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


MONDAY  31. 


h 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 


m 

25 

28 

30 
32 

34 
37 
39 
41 
44 
46 
48 

51 
53 
55 
58 
o 
2 

5 

7 

9 
12 

14 
x6 

19 


• 
50.77 
7.16 
23.84 
40.81 
58.06 
15.60 
33.42 

51.51 
9.87 

28.51 

47-42 

6.58 

25.99 

45.66 

5.58 

25.75 
46.16 

6.80 

27.67 

48.77 

XO.IO 

31.65 
53.41 

15.38 


3.3707 

3.2756 

3.2804 
2.2853 

3.2899 

3.2946 
3.2993 
3.3038 
3.3084 
3.3139 

3.3173 

3.33x4 
3.3357 
3.3399 

3.334X 

3.3383 
3.3431 

3.3459 

3.3498 

2.3536 
a.  3573 
3.3609 

3.3644 
3*3678 


N.26 
26 
26 
27 

27 

27 

27 

27 

27 

27 

27 

27 
27 

27 
27 

27 
27 

27 
37 

27 

37 

«7 
37 

N.27 


51 

55 

59 

3 

7 
10 

14 

17 
20 

23 
26 

29 

32 

34 
36 

39 
41 
42 

44 
46 

47 
49 
50 

51 


28.3 
36.0 

35-7 

27.4 
no 

46.5 
13.7 
32.7 
43.4 
45.8 
39.8 
25.3 
2.3 

30.7 
50.6 

1.9 

4.5 

58.3 

43.3 

19.5 
46.8 

5.3 
14.8 

15.3 


TUESDAY,  SEPTEMBER  i. 

5  21  37«55  I    3.371a  IN.27  52    6.8  | 


PHASES  OF  THE  MOON. 


4.X9S 
4.062 
3.938 

3.794 
3.659 

3.533 

3. 385 

3.347 
3.X09 

3.970 

3.829 

3.  687 

3.545 
3.403 

3.  300 
3. 116 
1.970 
I.  833 
1.676 
X.539 
X.383 
X.333 

x.oQs 
0-SS3 


0.793 


(^  Last  Quarter 

0  New  Moon    • 

3)  First  Quarter 

O  Full  Moon     , 

(i  Last  Quarter 


Aug. 


d     h       m 
I     6  34.3 
8  17     1.8 

15    9     25 

32    19      4.4 
30   22    55.3 


(^     Perigee 
([     Apogee 


Aug. 


d 

XX 

37 


h 
6.4 

2-5 
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AUGUST,  1896. 


xin. 


GREENWICH  MEAN  TIMfi. 

LUNAR  DISTANCES. 

Dmwot  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illh. 

P.L. 

of 

Diff. 

VIb. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

e        »        w 

•         »         w 

m        t        M 

•        *        » 

Z 

a  Aquilae 
Fomalhaut 
a  Pegasi 
Sum 

W. 
W. 
W. 
E. 

93     1  47 
68     7  57 

45  43  28 
93     o  17 

37a« 
34xa 

3402 

94  18     4 
69  30     0 

47     5  20 
91  38     3 

STafi 
3400 

3398 

3396 

95  34  24 
70  52  17 
48  27  39 
90  Z5  42 

37*3 
3386 

3375 
3390 

96  50  47 

72  14  49 
49  50  24 
88  53  14 

STti 
SS7S 
3353 

3382 

2 

a  Aquilae 
Fomalhaut 
a  Pegasi 
Sun 

W. 
W. 
W. 
£. 

103  Z3    9 

79  II     5 
56  50    7 
81  58  35 

3716 
33xa 
3*55 

S338 

104  29  39 
80  35     3 
58  15  II 
80  35     8 

37x6 
3300 

St37 
S3a8 

105  46    9 

81  59  15 
59  40  36 
79  zz  29 

3718 
S^ 

3290 

33x7 

107     2  37 
83  23  42 
61     6  22 

77  47  37 

37«0 
3*75 

S20X 

3306 

3 

Fomalhaut 
a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
W. 
E. 

90  29  31 
68  20  28 

24  54  59 
70  44  55 

3«4 
SIM 
«98a 

3344 

91  55  24 
69  48  20 

26  25  34 

69  19  38 

3202 
3098 
•960 
323Z 

93  21  31 
71  16  32 
27  56  37 
67  54     5 

3190 
3o8x 

2939 
32X6 

94  47  52 
72  45     5 
29  28     6 
66  28  Z5 

3x78 
5065 

•9x9 

3202 

4 

Fomalhaut 
a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
W. 
E. 

102     3     8 
80  Z2  59 

37  II  40 
59  14  39 

3iat 

•981 
ate; 
3XS4 

103  30  5 z 
81  43  36 
38  45  33 
57  46  59 

3x11 

9964 

2808 

3x09 

104  58  47 

83  14  34 
40  19  50 

56  19    0 

Siox 

3947 
2791 
309« 

Z06  26  56 

84  45  53 
41  54  30 
54  50  41 

309X 
a03i 
«77S 
3075 

5 

a  Pegasi 
a  Arietis 
Mars 
Sun 

W. 
W. 
W. 
E. 

92  27  39 

49  53  40 
33  20  2Z 

47  23  52 

2830 
0685 

"974 
•989 

94     I     2 
51  30  40 
34  51     6 
45  53  26 

4835 
2667 
3949 
297X 

95  34  45 
53     8     4 

36  22  23 
44  22  37 

28x9 

2649 
2925 
3954 

97     8  48 
54  45  52 
37  54  10 
42  51  27 

«8o5 
2632 
2902 

2936 

6 

a  Pegasi 
a  Arietis 
Mars 
Aldebaran 
Sun 

W. 
W. 
W. 
W. 
E. 

105     3  48 
63     0  44 
45  40  12 
32  25     I 

35    9  57 

«7S4 
8S46 

•795 
•785 
1848 

106  39  43 
64  40  53 

47  14  47 
33  59  48 
33  36  31 

2722 

2329 

8775 
2748 
2830 

108  15  54 
66  21  26 
48  49  48 
35  35  24 
32     2  42 

27x0 
2512 

«754 
2713 
28x3 

109  52  21 
68     2  22 
50  25  z6 

37  II  47 
30  28  3z 

269B 

2496 

«735 
2GB1 

t795 

7 

a  Arietis 
Mars 
Aldebaran 
Sun 

W. 
W. 
W. 
E. 

76  32  44 
58  28  49 
45  23  47 
22  32     2 

24x7 
«644 
a545 
«7i3 

78  15  55 
60     6  44 

47     3  58 
20  55  39 

24OX 
2627 
2522 
2697 

79  59  28 
61  45     2 
48  44  40 

19  18  55 

3387 
86x0 
2500 
1682 

81  43  22 
63  23  43 
50  25  52 

17  41  51 

as7« 

8593 
2480 

«667 

zo 

Sun 
Spica 
Saturn 
An  tares 

W. 

E. 
E. 
E. 

17  25  30 
46  42  19 
67  20  16 

92  32  49 

«450 
3160 

8208 
«153 

19     7  54 
44  52  51 
65  32     0 

90  43  10 

«445 
2157 
2206 

2149 

20  50  25 
43     3  18 
63  43  41 
88  53  25 

844X 
2X54 
2204 
2143 

22  33     2 

41  13  41 
61  55  19 
87     3  35 

•436 

2X5X 

not 

2x42 

zz 

Sun 

Saturn 

Antares 

W. 
E. 
E. 

31     7     3 
52  53  20 

77  53  33 

4429 
2207 
2136 

32  49  56 

51     5     3 
76     3  28 

3429 
22x0 
2136 

34  32  49 
49  16  51 
74  13  24 

2430 
22x4 
2X37 

36  15  41 
47  28  45 
72  23  21 

243X 

2220 
2138 

Z2 

Sun 

Antares 
a  Aquilse 

W. 
E. 
E. 

44  49  18 

63  13  50 

113  44  22 

3445 
2151 
2988 

46  31  48 

61  24     9 

112  13  54 

2430 
2x56 
2969 

48  14  12 

59  34  35 
iio  43     3 

2454 
2160 

•954 

49  56  30 

57  45     7 
Z09  iz  53 

24GO 
2x65 
2943 

13 

Sun 

Antares 
a  Aquilae 

W. 
E. 
E. 

58  25  56 

48  39  48 
loi  32  57 

2491 
2194 
2909 

60     7  22 

46  51  12 
100     0  50 

^99 

2201 

4yu9 

61  48  37 
45     2  46 
98  28  42 

2506 
2208 
29U9 

63  29  42 

43  14  31 
96  56  34 

■5x5 
22T6 
29x1 
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144 


AUGUST,  1896. 


XVI] 


GREENWICH  MEAN  TIME 

• 

• 

LUNAR  DISTANCES. 

of  the 
>ntb. 

Name  and  Direction 

M     ^^4     * 

Noon. 

P.L. 
of 

IlJh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 
of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

0          i         m 

«         0        m 

0 

t 

m 

e        »        M 

23 

Antares 

W. 

84  52  35 

2908 

86  24  44 

9916 

87  56 

43 

9923 

89    28    33 

2931 

a  Arietis 

E. 

63  23  28 

1928 

61  51  45 

2936 

60 

20 

12 

^945 

58    48    50 

2953 

Mars 

E. 

91   15  30 

3M5 

89  48  15 

3153 

88 

21 

9 

3x61 

86  54  13 

3x68 

Aldebaran 

E. 

95  16  39 

4983 

93  46     5 

2990 

92 

15  40 

2997 

90  45  24 

3005 

24 

Antares 

W. 

97     5  21 

9iq66 

98  36  16 

2973 

100 

7 

2 

298X 

loi  37  39 

2987 

a  Aquilae 

W. 

50  45  17 

4244 

51  53     2 

4197 

53 

I 

31 

4156 

54  10  39 

4117 

a  Arietis 

E. 

51   14  34 

2993 

49  44  13 

3002 

48 

14 

3 

3010 

46  44     3 

3018 

Mars 

E. 

79  41  50 

3206 

78  15  48 

3214 

76 

49 

55 

3220 

75  24  10 

3228 

Aldebaran 

E. 

83  16  25 

3043 

81  47     5 

3050 

80 

17 

54 

3037 

78  48  52 

3065 

25 

a  Aquilse 

W. 

60     4  28 

3973 

61   16  34 

3952 

62 

29 

I 

3932 

63  41  48 

3914 

a  Arietis 

E. 

39  16  34 

3060 

37  47  35 

3068 

36 

18 

46 

3076 

34  50     7 

3086 

Mars 

E. 

68  17  29 

3261 

66  52  32 

3267 

65 

27 

42 

3273 

64     2  59 

3279 

Aldebaran 

E. 

71  26     0 

3101 

69  57  52 

3109 

68 

29 

53 

3115 

67     2     2 

3123 

PoUux 

E. 

"3  53  59 

3029 

112  24  22 

3034 

no 

54 

51 

3<^ 

109  25  26 

3044 

26 

a  Aquilae 

W. 

69  49  49 

3845 

71     4     5 

3835 

72 

18 

31 

3825 

73  33     7 

3816 

Fomalhaut 

W. 

43  47  46 

3770 

45     3  19 

3737 

46 

19 

27 

3707 

47  36     7 

3fi8o 

Mars 

E. 

57     I     5 

3306 

55  37     I 

33" 

54 

13 

2 

3315 

52  49     8 

3320 

Aldebaran 

E. 

59  44  55 

3158 

58  17  55 

S164 

56 

51 

3 

3I7» 

55  24  19 

3178 

Pollux 

E. 

loi  59  50 

3065 

100  30  58 

3069 

99 

2 

10 

3072 

97  33  26 

3074 

27 

a  Aquilae 

W. 

79  48     8 

3784 

81     3  27 

3780 

82 

18 

50 

3775 

83  34  18 

3771 

Fomalhaut 

W. 

54     5  49 

3576 

55  24  49 

3560 

56 

44 

7 

3545 

58     3  42 

3530 

Mars 

E. 

45  50  55 

3340 

44  27  30 

3344 

43 

4 

9 

3347 

41  40  52 

3351 

Aldebaran 

E. 

48  12  50 

3215 

46  46  59 

3223 

45 

21 

17 

3231 

43  55  45 

3240 

Pollux 

E. 

90  10  33 

3085 

88  42     5 

3087 

87 

13 

39 

3087 

85  45  14 

3087 

Sun 

E. 

133  24  23 

3445 

132     2  57 

3446 

130 

41 

33 

3447 

129  20  10 

3447 

28 

a  Aquilae 

W. 

89  52  26 

3760 

91     8  10 

3758 

92 

23 

56 

3758 

93  39  42 

3757 

Fomalhaut 

W. 

64  45  19 

3469 

66     6  18 

3457 

67 

27 

30 

3447 

68  48  53 

3437 

a  Pegasi 

W. 

42  22    0 

3508 

43  42  15 

3485 

45 

2 

56 

3462 

46  24     3 

3440 

Pollux 

E. 

78  23     6 

3084 

76  54  37 

3082 

75 

26 

6 

3081 

73  57  33 

3078 

Sun 

E. 

122  33  II 

3444 

121   II  44 

3441 

119 

50 

14 

3439 

118  28  42 

3436 

29 

a  Aquilae 

W. 

99  58  34 

3761 

loi  14  17 

3763 

102 

29 

58 

3766 

103  45  36 

3768 

Fomalhaut 

W. 

75  38  38 

3388 

77     I     8 

3379 

78 

23 

48 

3369 

79  46  40 

3360 

a  Pegasi 

W. 

53  15  18 

3348 

54  38  34 

3332 

56 

2 

9 

3316 

57  26     2 

3300 

PoUux 

E. 

66  33  46 

3059 

65     4  46 

3053 

63 

35 

39 

3048 

62    6  26 

3042 

Sun 

E. 

III  40     0 

3415 

no  18    0 

3408 

108 

55 

53 

3402 

107  33  39 

3396 

30 

Fomalhaut 

W. 

86  43  38 

3313 

88     7  34 

3304 

89 

31 

41 

3«94 

90  55  59 

3284 

a  Pegasi 

W. 

64  29  52 

3226 

65  55  30 

3312 

67 

21 

25 

3198 

68  47  37 

3183 

PoUux 

E. 

54  38  19 

3006 

53     8  14 

2998 

51 

37 

59 

2989 

50     7  33 

2980 

Sun 

E. 

100  40  23 

3334 

99  17  14 

3345 

97 

53 

54 

3335 

96  30  23 

3324 

31 

Fomalhaut 

W. 

98     0  19 

3237 

99  25  44 

3227 

100 

51 

21 

3218 

102  17     9 

3«>9 

a  Pegasi 

W. 

76     2  56 

3ZIO 

77  30  53 

3096 

78 

59 

8 

3081 

80  27  41 

3066 

a  Arietis 

W. 

32  52  38 

2962 

34  23  40 

2945 

35 

55 

2 

2928 

37  26  45 

99x3 

Pollux 

E. 

42  32  21 

2930 

41     0  40 

2918 

39 

28 

44 

2907 

37  56  34 

aB95 

Sun 

E. 

89  29  30 

3264 

88     4  36 

3251 

86 

39 

27 

sa36 

85  14     I 

3222 
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SEPTEMBER,  1896- 


AT  GREENWICH  APPARENT  NOON. 


o 


•a 


Q 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 


Tues. 
Wed. 


d 

o 


Q 


THE  SUN'S 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

20 
21 

22 

23 

24 

25 

26 

27 


Mon.      28 


29 
30 


Thur.  i  31 


Apparent 
Right  Ascensioo. 


h   m   8 

o  44  16.22 

o  47  53.59 
o  51  30.71 

o  55  7-6o 
o  58  44.26 

I   2  20.71 


5  56.98 

9  33-o6 

13  8.99 

16  44.77 

20  20.42 

23  55.96 

27  31.40 

31  6.77 

34  42.08 

38  17.35 

41  52.60 

45  27.85 

49  3.14 

52  38.47 

56  13.87 


1  59  4938 

2  3  25.00 
2  7  0.77 

2  10  36.70 

2  14  12.83 

2  17  49.18 

2  21  25.77 

2  25  2.61 

2  28  39.74 


12  32  17.16 


Diff.  for 
I  Hoar. 


8 
9.063 

9.052 

9.042 

9032 
9.023 
9.015 

9.007 
9.000 
8.994 

8.988 
8.983 
8.979 

8.975 
8.972 
8.970 

8.969 
8.969 
8.970 

8.971 
8.974 
8.977 

8.982 
8.987 
8.994 

9.001 
9.010 
9.019 

9.030 
9.041 

9-053 
9.066 


Apparent 
Declination. 


// 


N.  8  o  47.4 

7  38  50.4 
7  16  46.0 

6  54  34.3 
6  32  15.7 

6  9  50.7 

5  47  19-5 
5  24  42.5 
5  2  0.0 

4  39  12.5 
4  16  20.3 

3  53  23.6 

3  30  23.0 
3  7  18.6 
2  44  10.9 

2  21  0.1 
I  57  46.6 
I  34  308 

I  II  12.8 

047531 
o  24  32.0 

N.  o  I  9.7 
S.  o  22  13.5 

0  45  37.2 

1  9  I.O 

I  32  24.8 

1  55  48.1 

2  19  10.6 

2  42  32.0 

3  5  51.9 
S.  3  29  9.9 


Diflf.  for 
X  Hour. 


ti 


-54.71 
55.03 
55.34 

-55.63 
55.91 
56.17 

-56.42 
56.65 
56.87 

-57.08 
57.27 

57-44 

-57.60 
57-75 
57.89 

-58.01 
58.11 
58.20 

-58.28 

58.35 
58.41 

-58.45 
58.48 
58.49 

-58.49 
58.48 

58.45 

-58.41 

58.36 
58.29 

-58.21 


Semi- 
diameter. 


5  53.81 
5  54.04 
5  54- 27 

5  54-50 
5  54-74 
5  54-98 

5  5523 
5  55.47 
5  55.72 

5  5598 
5  56.24 
5  56.50 

5  56.76 
5  57.02 
5  57.29 


57.56 

57.83 
5  58.10 


5  58.37 

5  58-64 

5  58.91 

5  59-18 

5  59-45 

5  5972 

5  59-99 

6  0.25 

6  0.52 

6  0.79 

6  1.06 

6  1.33 


16     1.60 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


64-39 

64.35 
64.31 

64.28 
64.24 
64.21 

64.18 
64.16 
64.14 

64.12 
64.10 
64.09 

64.08 
64.07 
64.07 

64.07 
64.07 
64.07 

64.08 
64.09 
64.10 

64.12 
64.14 
64.16 

64.19 
64.22 
64.25 

64.28 
64.32 
64.36 

64.40 


Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


m        a 

o  18.90 

o  38.03 

o  57.41 

I  17.02 

I  36.86 

I  56.91 


2 

2 
2 

3 
3 

4 


17.14 

37.55 
58.12 

18.84 

39.69 

0.64 


4  21.70 

4  42.83 

5  4.01 

5  25.24 

5  46.48 

6  7.72 

6  28.94 

6  50.10 

7  "-19 

7  32.18 

7  53.06 

8  13.78 

8  34.35 

8  54.71 

9  14.87 

9  34.78 

9  54-44 
10  13.81 

10  32.88 


DiCfor 
X  Hoar. 


a 
a79X 

a8o2 

a8i2 

a822 
a83X 
a839 

0.847 

0.854 
a86o 

a866 
a87i 

0.875 


0.879 
a88a 
0.884  I 

a885 
aSSs 
a884 

a883 
a88o 

0.877 

0.87a 
a867 
oBte 

0853 
0.844 

0.815 

0.814 
0.813 
a8ot 

0.788 


j    NoTB. — ^The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  o^.iS  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decUnationa  are  decreaiiiif ; 
declinations,  increasing. 
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I 


Wed. 
Thur. 

Frid. 
Sat. 

sew. 

MotL 

Tucs. 
Wt-d, 

Thar. 

Frid. 

Sat- 


Wcd. 
Thur. 
Frid. 


I  sew. 

Moo. 

I 


Wed. 
(  Thar. 


4 
8 

•a 

"8 


I 

2 

3 

4 

5 
6 

7 
8 


lO 
XI 
12 


Mon.      14 
15 

16 

17 
18 

19 
ao 

21 

22 

«3 
24 


Frid.      25 

Sat.       1 26 
SUN,  !27 

i 
'28 

29 

Wed.    »30 

Thur.  i  31 


Moo. 


THE  SUN'S 


ApfMmt 
KSgbt  Ascension. 


km        • 

o  44  16.27 

o  47  5369 
o  51  30.86 

o  55    7.79 

0  58  44.50 

1  2  21.00 


5  57.32 

9  33.46 

13  9-44 

16  45.27 

20  20.97 

23  56.56 

27  32.05 

31  7.47 

34  42.83 

38  18.16 

41  53.46 

45  28.77 

49  4-" 

52  39.49 

56  14-95 


1  59  50.51 

2  3  26.18 

2     7     2.00 


2  10  37.99 
2  14  14.17 
2  17  5057 


2  21  27.21 
2  25     4.10 

2  28  41.28 


12  32  18.76 


D]ff.  for 
I  Hour. 


9.065 

9.054 
9.044 

9.034 
9.025 

9.017 

9.009 
9.002 
8.996 

8.990 
8.985 
8.981 

8.977 
8.975 
8.973 

8.971 
8.971 
8.972 

8.973 
8.976 
8.979 

8.984 
8.990 
8.997 

9.004 
9.012 
9.022 

9.03a 
9.043 
9.055 

9.068 


Apparent 
D«ciinatioa 


N.  8    o  47.0 

7  38  49.8 
7  16  45.0 

6  54  33.0 
6  32  14.2 

6    9  48.8 

5  47  17.3 
5  24  40.0 

5     I  57-2 


4 
4 
3  53 


39 
16 


9.3 
16.7 

X9.7 


3  30  18.7 
3  7  14-0 
2  44    5.9 


2  20  54.8 
I  57  410 
X  34  24.8 

X  II  6.5 
o  47  46.4 
o  24  24.9 

N.  o     I     2.3 
S.  o  22  21.2 

0  45  45-2 

X     9    9.4 

1  32  33.5 
I  55  57.1 


2  19  19.9 
2  42  41.6 

3 


6     1.8 


S.  3  29  20.2 


DHT.  for 
I  Hour. 


-54-7a 
55-04 
55-35 

-55-64 

55-92 
56.19 

-56.44 
56.67 

56.89 

-57.09 
57.28 

57.46 

-57.62 

57.77 
57.90 

—58.02 
58.13 
58.22 

-5«.30 
5«-37 
58.4a 

-58.46 

58.49 
58.50 

-58.51 
58.49 
58.47 

-58.43 
58.37 
58.30 

-58.22 


Bqaatloo  of 

Timo, 

to  bo 

Added  to 

MoAnTimo. 


n       • 

O  X8.90 

o  38.04 

o  57.42 

X  17.04 

X  36.88 

I  56.94 


2 
2 
2 

3 
3 

4 


17.17 

37.59 

58.16 

18.89 

39.74 
a7o 


4  21.76 

4  42.90 

5  4-09 

5  25.32 

5  46.57 

6  7.81 

6  29.03 

6  50.20 

7  XX.30 

7  32.29 

7  53.17 

8  13.90 

8  34-47 

8  54.84 

9  14.99 

9  34.91 

9  54.57 
10  X3.95 


DMF.  for 
t  Hoor. 


• 

0.792 
a8o3 

0.813 

a822 
a83i 
0.839 

0.847 

0.854 
0.860 

a866 
a87i 
0.875 

0.879 
a88a 
a884 

a885 
a885 
a885 

a883 
0.880 

0.877 

a872 
0867 
0.860 

0.853 
0.844 
0.835 

0.825 
0.813 
aSoi 


XO  33.02  '      a783 


Tb«  Mtnidiametcr  for  mena  nrtnn  mar  be  a««uincd  the  tame  at  that  for  apparent  nooa. 
The  «icn  —  prrlnfid  to  the  hnnrlv  rhanice  of  dechnadon  indicates  that  north  declmatioos  are 
docreoaing ;  south  docltnatioas,  increasing. 


Sidorotl 

Timo. 

or 

Riffbt  Aaceosioa 

of 

MoaaSuk 


hat 

«  44  35.17 
o  48  31.72 

o  52  28.28 

o  56  24.83 
o  21.39 

4  1794 
8  14.49 

X2    XX.05 

x6    7.60 

20  4.X6 
24  0.71 
27  57.26 

31  53-82 

35  50.37 
39  46.92 

43  43-48 
47  40.03 
51  36.58 

55  33.14 
59  29.69 

2    3  26.24 

2  7  22.80 
2  II  X9.35 
2  X5  15.90 

2  19  12.46 
2  23  9.0X 
2  27     5.57 

2    31       XX2 

2  34  58.67 
2  38  55-23 


X2    42    51.78 


Dlff  fbr  I  H 
+^8565 
(T»blo  III4 
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THE  SUN'S 

i 

S 

o 

•s 

o 

1 

I 

2 

3 

• 
> 

1 

0 

Q 

Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 

Diff.  for 
I  Hoar. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

• 

X 

X' 

245 
246 

247 

• 

159 

160 

161 

»              m 

30     17.6 
28     26.6 
26     37.7 

»            m 

29  33- 1 
27  42.0 

25  53-0 

m 

145.34 

145.42 
145.50 

H 

+     0.57 
0.48 

0.37 

0.0037126 
0.0036090 
0.0035041 

-42.9 

43-4 
44.0 

h     m        s 
13    13    14-52 
13      9    18,61 
13      5    22.70 

4 

5 
6 

248 
249 
250 

162 

163 

164 

24     50.7 

23     5-6 
21  22.4 

24     5-9 
22  20.6 

20  37.3 

145. 5« 
145.66 

145.74 

+     0.25 
+     0.12 
—     0.01 

0.0033977 
0.0032897 
0.0031802 

-44.6 

45.3 
46.0 

13       I    26.80 
12    57    30.89 

^2  53  34-98 

7 
8 

9 

252 
253 

165 

166 

167 

19  41.1 
18     1.6 
16  23.8 

18  55-9 
17  16.3 

15  38.4 

145.82 
145.89 
145.96 

—     0.13 
0.24 

0.33 

0.0030691 
0.0029564 
0.0028423 

-46.6 
47.2 

47.9 

12  49  39.07 

12  45  43.16 
12  41  47.26 

lO 

II 

12 

254 

255 
256 

168 

169 
170 

14  47.8 

13  135 
II  40.8 

14     2.2 

12  27.6 
10  55.0 

146.03 
146. 10 
146.17 

—     0.41 
0.46 
0.47 

0.0027266 
0.0026097 
0.0024915 

-48.5 
49.0 

49-5 

i«  37  51.35 

12  33  55.44 
12  29  59.53 

1 

.  »5 

257 
258 

259 

171 

172 

173 

10    9.7 
8  40.2 
7  12.3 

9  23.8 

7  54-2 
6  26.2 

146.24 
146.31 
146.37 

-0.45 
0.40 

0.33 

0.0023722 
0.0022521 
O.OO21312 

-49-9 
Saa 

50.5 

12  26     3.62  ' 
12  22     7.72 
12  18  11.81 

i6 

•  i8 

1 

260 
261 
262 

174 
175 

176 

5  46.0 
4  21.4 
2  58.6 

4  59.8 

3  35- 1 
2  12.2 

146.44 
146.51 
146.58 

—  0.24 

—  0.12 
+     0.01 

0.0020097 
0.0018877 
0.0017654 

-50.7 

50.9 
5Z.0 

t 
12  14  15.90 

12  10  19.99 

12    6  24.09 

19 

20 
21 

263 
264 
265 

177 
177 

178 

I  37-4 
60  18.1 

59    0.5 

0  50.9 

59  314 
58  13.7 

146.66 
146.73 
146.81 

+     0.15 
0.28 
0.40 

O.CO1643I 
0.0015206 
0.0013982 

-51.0 
51.0 
51.0 

12     2  28.18 
II  58  32.27 
"  54  36.36 

22 
23 

24 

266 
267 
268 

179  57  44-9 

180  56  31.4 

181  55  19.9 

56  58.0 

55  44-4 
54  32.8 

146.89 
146.98 
147.07 

+     0.51 

0-59 
0.65 

0.0012760 
0.001 1539 
O.OOIO32I 

-50»9 
50.8 

50.8 

II  50  4a46 
II  46  44.55 
II  42  4S.64 

25 
26 

27 

269 
270 
271 

182 

183 
184 

54  107 
53     3.4 

51  585 

53  23.5 
52  16. 1 

51  ii.i 

147.16 
147.25 

147.34 

+  0.68 
0.68 
0.65 

0.0009103 

aooo7886 
aooo667i 

-50.7 

50.7 
5a6 

II  38  52-73 
"  34  56.83 
II  31     aga 

|28 

29 

30 

272 

273 
274 

185  50  55'^ 

186  49  55.4 

187  4«  57-5 

50    8.3 

49     7-8 
48     9.7 

147.44 

147.53 
147.63 

+  0.60 
0.51 
0.40 

0-0005455 
aooo4238 
0.0003020 

-50.7 

50.7 
50.8 

II  27    5,oi 
II  23    9.10 
II  19  13.20 

31 

J 

275 

188 

48     1.8 

47  139 

147.73 

+  a28 

0.0001798 

-51.0 

II  15  17.29 

Non 

t.— The  n 
•qu 

umbers 
inox  of  J 

in  colnmn  A  ( 
aouary  i^a 

:on-etpond  to  tl 

le  true  eqoi 

aox  of  the  date;  in  colonm  k*  to 

themMB 

Diff.  for  z  Hour. 

— 9'.8296. 
(Table  IL) 
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GREENWICH 

MEAN  TIME. 

Day  of  the  Month. 

THE 

MOON'S 

SEMIDIAMETBK. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
I  Hour. 

Midnight 

Diff.  for 
I  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

I 

2 

3 

»          m 

15  15-9 
15  293 
15  44.0 

r          m 

15  22.4 
15  365 
15  51-6 

f         m 

55  54-8 

56  43-7 

57  37-9 

+1.88 
a.  17 
2.31 

*           m 
56     18.4 

57  10.4 

58  5-9 

+2.04 
2.26 

2-33 

h        ra 

19  20.2 

20  16.7 

21  12.6 

m 

2.34 

2.35 
2.30 

d 

233 
24.3 

25-3 

1 

15  59-2 

16  13.6 
16  25.7 

16    6.6 
16  20.0 
16  30.5 

58  33-8 

59  26.5 

60  II.O 

+2.29 
2.05 
Z.60 

59    0.8 

59  50-1 

60  28.6 

+2.20 
1.85 
1.30 

22       7.0 

22  59.6 

23  509 

2.23 
2.16 
2.12 

26.3 

27-3 
28.3 

7 
8 

16  34.2 
16  38.2 
16  37.4 

16  36.8 
16  38.4 

16  35-3 

60  42.3 
60  57.1 
60  54.1 

+0.96 
+0.25 
-0.48 

60  51.9 
60  57.8 
60  46.2 

+0.62 

—0.13 

0.81 

6 
0   41.9 

I  33-7 

2.13 
2.19 

29.3 
0.9 
1.9 

1  lO 

1  " 
1  la 

16  32.1 
16  23.2 
16  12.0 

16  28.1 
16  17.8 
16    5.9 

60  34.6 
60    2.0 
59  20.7 

—1. 10 

1-57 
2.83 

60  19.7 

59  42.1 
58  58.2 

-1.36 
1.72 
1.90 

2  27.4 

3  23.7 

4  22.5 

2.29 
2.40 
2.49 

2.9 

3-9 
4-9 

13 
|i5 

X5  59-6 
15  470 
15  350 

15  53-3 
15  40.9 

15  29.4 

58  35-1 
57  490 
57     50 

-1.93 
1.89 

1-75 

58  1 1.9 
57  26.6 
56  44-5 

—1.92 
1.83 
1.67 

5  22.6 

6  22.3 

7  194 

2.51 
2.45 
2.31 

5-9 
6.9 

7-9 

Ii6 
1x8 

15  34.1 
X5  14.5 
15    6.3 

15    I9'2 

15  10.3 
15    «-7 

56  25.1 

55  49-7 
55  194 

-X.57 

1-37 
1. 16 

56    6.8 

55  340 
55     6.1 

-1.47 
1.26 
1.06 

8  12.7 

9  1.8 

9  47.1 

2.13 
1.96 
1.82 

8.9 

9.9 

10.9 

|<9 

IflO 

lai 

14  59-4 
14  53-7 
X4  49-3 

14  564 

14  51-3 
14  47.6 

54  540 
54  33-2 
54  17-0 

—0.96 
0.77 
0.58 

54  43-0 
54  24.5 
54  IO-7 

-0.87 
0.68 
0.48 

10  29.5 

11  9.9 

II  49-5 

1.72 

1.66 
1.64 

11.9 
12.9 
13.9 

laa 

14  46.1 

14  44-4 
14  44.2 

H  451 
14  44.1 

14  44.8 

54    5-5 
53  59- 1 
53  584 

-0.38 
—0.15 

+O.IO 

54     1.6 

53  58.0 

54  04 

—0.26 
-0.03 
+0.24 

12  29.1 

13  9.8 

13  52.4 

1.67 

1-73 
1.82 

14.9 
15.9 
16.9 

is5 

>4  45-8 
X4  49-4 
14  55-^ 

14  47-3 
14  52.0 
14  58.9 

54    4-1 
54  17-2 
54  38.5 

+0.39 
0.71 

X.07 

54    9-7 
54  26.8 

54  52.4 

+0.55 
0.89 

125 

14  37.6 

15  25.8 

16  16.9 

X.94 
2.07 

2.18 

17.9 
18.9 
19.9 

1 

15     3-3 

15  13-9 
15  26.7 

15    8.3 
15  20.0 

15  33-8 

55    8.5 

55  47-3 

56  34-3 

+1-43 
Z.80 

2.11 

55  26.8 

56  9-9 

57  04 

+1.62 
1.96 
2.23 

17  10.3 

18  4.9 
18  59.4 

2.26 
2.28 
2.25 

20.9 
21.9 
22.9 

B 

15  41.3 

15  49.1 

57  27-9 

+2-33 

57  56.5 

+2.41 

19  52.8 

2.20 

23.9 

I 
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GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Umu, 


Ri<lit 


DtCfor 


DecUnatioa. 


OiCfor 
iMIsQta. 


Ridtt 


DiCfor 
iMinata. 


Dectuudon. 


Diff.£6T 
I  Minate. 


O 
I 

2 

3 

4 

5 

6 

7 
8 

9 
to 

II 

xa 

«3 

H 

15 
i6 

«7 

)8 

at 
23 


TUESDAY  X. 


6 
6 
6 

6 
6 
6 


21 

23 

28 

31 

33 

35 

3« 
40 

43 
45 
47 
50 
5a 
55 
57 

59 

a 

4 

7 

9 
la 

16 


• 

• 

37-55 

«-37M 

59-92 

•.3744 

22.48 

t.3776 

45' 24 

a.3»o8 

8.x8 

••JBJ* 

31.30 

«.3««7 

54-59 

t.lM 

18.05 

«.3V«I 

41.67 

t.KM» 

5.44 

«.3^4 

29.36 

«*3999 

53-43 

fl.4oa3 

17.64 

9.4046 

41.98 

t«4o68 

6.45 

a.40«9 

3^.05 

t.4109 

55-7^ 

a.4««7 

20. 58 

«.4«45 

45-50 

t.4163 

10.52 

«.4I7S 

HM 

fl.4ig3 

0.84 

•.4207 

26.12 

t.4St9 

5«'47 

•.4«SX 

N27  52  6.8 

27  52  49.2 

27  53  22.5 

27  53  46.7 

27  54  1.7 

27  54  7.4 

27  54  3-9 

27  53  51.1 

27  53  29.0 

27  yi   57.6 

27  52  x6.8 

27  51  26.6 

27  50  26.9 

27  49  17.8 
27  47  59.2 
27  46  31.2 

27  44  53-6 
27  43  6.4 
27  41  9-7 
27  39  3.4 
27  36  47-5 
27  34  21.9 

27  31  46.7 
N.27  29     X.9 


WEDNESDAY  a. 


0 

6  19 

1 

6  21 

a 

6  24 

3 

6    2() 

4 

6  28 

5 

6  3' 

6 

6  33 

7 

6  36 

8 

6  38 

9 

641 

10 

6  43 

II 

6  45 

\z 

6  48 

»3 

6  50 

M 

6  53 

«5 

6  55 

10 

6  58 

»7 

7     0 

18 

7     2 

»9 

7     5 

ao 

7     7 

ai 

7  »o 

9J 

7  »a 

43 

7  15 

U 

-  »7 

16.90 

42.39 

7-93 

33.53 

59.17 
24.85 

50. 56 

16.30 

42.06 

7.83 
33.61 
5Q.40 

25.19 

50.97 

X6.73 
42,48 

33- 00 

25.18 

5^^-75 
16.28 

4*w5 
7.  If) 

32.51 


t.4M3 

t.4a53 
t.4t<Sa 

t.4t70 

•.4277 
t.4»«5 
t.4>t» 

«.4»<M 
t.4»96 

t.4297 

t,4«<)7 
«.4«>5 
•.4««1 
t.4t9f> 
8.4385 
t,4a-^) 

a.  42:3 
ft.4»66 

t.4ds8 

•,4C50 

•.4540 

■-4«30 

•.4MQ 


N.27 
27 
27 
27 
27 

27 
27 

27 

26 

26 

26 

26 

26 

2f> 

ar> 
26 
26 
26 
26 
26 

25 

25 

25 

25 

.N.25 


THURSDAY  3. 


©.479 

0.173 
-¥  O.Olt 
"  0.136 
0.091 
0.440 
0.608 

0.759 
0.9x6 

X.O73 
X.33X 

X.388 

X.547 
1.707 

X.8G6 

t.oas 
3.185 

•.346 
1.507 
a.667 
••te7 


O 

z 

2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

H 

15 
16 

17 
18 

19 
20 

21 

22 

23 


h 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 
8 

8 

8 

8 


17 

19 
22 

24 

27 
29 

3a 
34 
36 

39 

41 

44 
46 

48 
51 
53 
56 
58 
o 

3 

5 

8 


8    ID 
8  13 


■ 

3«-5i 

57.79 
22.99 

48.11 

13.15 
38.10 

2.95 
27.71 

52.37 
16.92 

41.36 

5.69 

29.90 

53.99 
17.96 

41.80 

5.51 
29.09 

52.53 

15.83 

38.99 
2.01 

24.88 

47.60 


■ 

«.4«9 


«.4'9S 
8.4x80 
S.4166 
2.4X50 

a.4iS4 
ft.  4x18 
S.410X 
3.4063 
3.4064 

9.4045 
3.4035 
3.4005 
3.3984 
•.3963 
3.394« 
3.3918 
3.3895 
3.3873 
3.3848 
•.9824 
a.  3799 
a. 3774 


e     f 
N.25  27 
25  20 

25  13 
25     6 

24  59 
24  51 

24  43 
24  36 
24  28 
24  19 
24  II 

24      3 

23  54 

23  45 
23  36 

23  27 
23  18 
23     8 

22  59 
22  49 
22  39 
22  29 
22  19 
N.2a    9 


530 

56-9 

51.4 

36.4 
II. 9 

38.1 

54.9 
2.4 

0.5 

49.3 

28.8 

59.2 
20.4 

32.5 

35 

29 

14 

50 

17 
35 
44.8 

45.4 

37.3 
20.5 


5 
4 
3 
3 
3 
4 


FRIDAY  4. 


6.855 
7.013 
7. 171 

7.339 
7.486 
7.643 
7.797 
7.953 
8.X09 

8.264 
8.417 
8.570 
8.733 
8.874 
9.036 

9.»77 
9.336 

9.475 
9.634 

9.771 

9.917 

10.063 

to.  308 

10.35a 


26  7.5 

ft.  988 

0 

8 

15 

10.17 

«.S749 

N.2I 

58 

55.x 

X0.494 

23   3.4 

9. 149 

I 

8 

17 

32.59 

ft. 3723 

21 

48 

21.2 

xo.^ 

19  49.6 

S.3ia 

2 

8 

19 

54.85 

ft. 3697 

21 

37 

38.8 

K>.777 

16  26.0 

S.474 

3 

8 

22 

16.95 

ft. 3670 

21 

26 

47-9 

10.9x8 

12    52.7 

3.635 

4 

8 

24 

38.89 

3,3643 

21 

15  48.6  1 

IX.057 

9     9.8 

S.796 

5 

8 

27 

0.67 

3.36x6 

21 

4 

41.0 

IX.  195 

5  17.2 

3.958 

6 

8 

29 

22,28 

•.3588 

20 

53 

25.2 

XX. 33a 

I   14.9 

4.X80 

7 

8 

31 

43.73 

3,3561 

20 

42 

1.2 

U.46B 

57     2.8 

4.383 

8 

8 

34 

5.01 

a.  3533 

20 

30 

29.0 

XX. 603 

52  41.0 

4.444 

9 

8 

36 

26.13 

3.3506 

20 

18 

48.8 

M.737 

4^     9.5 

4.606 

10 

8 

38 

47.08 

3.3478 

20 

7 

0.6 

XI.870 

43   2H.S 

4.767 

II 

8 

41 

7.86 

«.3449 

19 

55 

4.4 

13,002 

i^  37-4 

4.929 

12 

8 

43 

28.47 

3. 3421 

19 

43 

0,4 

X3.133 

33  3t>.8 

5.091 

13 

8 

45 

48.91 

3.339a 

19 

30 

48.6 

X3.36I 

28  26.5 

S.asa 

H 

8 

48 

9.18 

3.3364 

19 

18 

29.1 

12,389 

23     6.5 

5.4U 

»5 

8 

50 

29.28 

3.3336 

19 

6 

1.9 

ia.517 

17  36.9 

5.5:4 

16 

8 

52 

49.21 

«.S307 

18 

53 

27.1 

13.643 

11   57.6 

5-73^ 

17 

8 

55 

8.96 

3,3378 

18 

40  44.9 

X3,7€6 

6     8.6 

5.^7 

18 

8 

57 

28.54 

3.3*49 

18 

27 

55.2 

xs,890 

0    lO.O 

6.057 

19 

8 

59 

47.95 

3.3321 

18 

14 

58.1 

X3.oxa 

54     1.8 

6.217 

20 

9 

2 

7.19 

3,3192 

18 

I 

53.8 

13.133 

47  43.9 

6»3T 

21 

9 

4 

26.26 

3.3164 

17 

4S 

4^.3 

13.251 

41    16.5 

6.^r 

22 

9 

6 

45,16 

3.3136 

17 

35 

23.7 

13.369 

34  39.5 

6,f»c)6 

23 

9 

9 

3.89 

3,3x07 

17 

21 

58.0 

X3.486 

27  53.0 

^855 

24 

9 

II 

22.45 

3.3079 

N.17 

8 

25.4 

13-601 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT 

ASCENSION  , 

AND  DECLINATION. 

Hoar. 

Right 

Diff.  for 

Declination. 

Diflf.  for 

Hour. 

Right 

Diflf.  for 

Declination. 

Diflf.  for 

Ascension. 

I  Minate. 

I  Minute. 

Ascension. 

1  Minute. 

1  Minute. 

S/ 

LTURD. 

AY  5. 

• 

MONDAY  7. 

h 

m 

• 

s 

e         » 

m 

** 

b 

m        s 

• 

• 

* 

m 

* 

0 

9 

IX 

22.45 

a.  3079 

N.17     8 

25.4 

13. 601 

0 

10 

59  29.66 

2.3156 

N.  4  31 

50.7 

17.379 

I 

9 

13 

40.84 

a. 3051 

16  54 

45-9 

13.7x5 

I 

I  42.58 

3.2151 

4 

14 

32.9 

17.318 

2 

9 

15 

59' 06 

a.  3023 

16  40 

59.6 

13.827 

2 

3  55-47 

3.2146 

3 

57 

13.2 

17.343 

3 

9 

i8 

17.12 

3.2996 

16  27 

6.6 

13.938 

3 

6     8.33 

2.3143 

3 

39 

51-7 

X7.373 

4 

9 

20 

35.01 

2.2967 

16  13 

7.0 

14.048 

4 

8  21.17 

3.3139 

3 

22 

28.5 

17.4OX 

5 

9 

22 

52.73 

a. 2939 

15  59 

0.8 

14.157 

5 

10  34.00 

3.2137 

3 

5 

3.6 

17.428 

6 

9 

25 

10.28 

2.2912 

15  44 

48.2 

14.263 

6 

12  46.81 

3.8135 

2 

47 

37.2 

17.45a 

7 

9 

27 

27.67 

2.2885 

15  30 

29.2 

14.369 

7 

14  59.62 

3.2134 

2 

30 

9.4 

17.473 

8 

9 

29 

44.90 

2.2859 

15  16 

3.9 

14.47a 

8 

17  12.42 

3.213S 

2 

X2 

40.4 

17.49s 

9 

9 

32 

1.98 

2.2833 

15     I 

32.5 

M.574 

9 

19  25.22 

2.2133 

X 

55 

10.2 

17.5x2 

10 

9 

34 

18.90 

2.2807 

14  46 

55.0 

14.675 

10 

21  38.02 

3.3135 

X 

37 

39.0 

17.528 

II 

9 

36 

35.66 

2.2780 

14  32 

II. 5 

14.775 

II 

23  50.84 

1.2137 

X 

20 

6.9 

17.54a 

12 

9 

38 

52.26 

2.3754 

14  17 

22.0 

14.873 

12 

26     3.67 
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57  59     9 

3030 

a  Arietis 

£. 

103  58 

5 

1738 

102  22  16 

«749 

100  46  41 

3760 

99  II  20 

•770 

17 

Saturn 

W. 
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15  24.36 

15  33" 
15  41.19 
15  48.55 

ftTSS 
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0.598 

0.577 
O.S3S 
o.S3a 
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56.96 

12  2aio 
12  36.56 
12  52.58 

a695 
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3 

0 

10  53.85 

X.7650 

4 

51   19.1 

13.578 

4 

22 

47  48-42 

1.7960 

5  55  56.4 

13-693 

4 

0 

12  39.78 

X.7659 

5 

4  53.2 

13.557 

5 

22 

49  36.11 

1.7937 

5  42  14.4 

13.708 

5 

0 

14  25.76 

1.7668 

5 

18  26.0 

13.536 

6 

22 

51  23.66 

1.7914 

5  28  31.5 

13.722 

6 

0 

16  11.80 

1.7679 

5 

31  57.5 

13.514 

7 

22 

53  ii-o8 

X.7893 

5  14  47.8 

X3.735 

7 

0 

17  57.91 

1.7691 

5 

45  27.7 

13.492 

8 

22 

54  58.38 

1.7874 

5     I     3.3 

13.748 

8 

0 

19  44.09 

1.77P3 

5 

58  56.5 

13.469 

9 

22 

56  45.57 

1.7855 

4  47  18.0 

X3.760 

9 

0 

21  30.34 

X.77X5 

6 

12  24.0 

13.446 

10 

22 

58  32.64 

X.7835 

4  33  32.1 

X3.770 

10 

0 

23  16.67 

1.7728 

6 

25  50.0 

13.421 

II 

23 

0  19.59 

X.78X6 

4  19  45-6 

X3.78X 

II 

0 

25     3.08 

1.7742 

6 

39  14.5 

13.395 

12 

23 

2     6.43 

1.7798 

4     5  58.4 

X3.79X 

la 

0 

26  49.58 

X.7737 

6 

52  37.4 

13.369 

13 

23 

3  53.17 

1.778a 

3  52  10.7 

X3.799 

13 

0 

28  36.16 

1.7772 

7 

5  58.8 

13.34a 

14 

23 

5  39.81 

X.7766 

3  38  22.6 

13.806 

14 

0 

30  22.84 

1.7787 

7 

19  18.5 

13.314 

15 

23 

7  26.36 

X.775X 

3  24  34.0 

13.8x3 

15 

0 

32     9.61 

1.7803 

7 

32  36.5 

X3.286 

i6 

23 

9  12.82 

1.7736 

3  10  45.0 

13.8x9 

16 

0 

33  56.48 

x.78ao 

7 

45  52.8 

13.257 

17 

23 

10  59.19 

1,7791 

2  56  55.7 

X3.8a5 

17 

0 

35  43.45 

1.7838 

7 

59     7.3 

13.227 

i8 

23 

12  45.47 

X.7708 

2  43     6.0 

13.831 

18 

0 

37  30.53 

1.7856 

8 

12  20.1 

13.197 

19 

23 

14  31.68 

1.7696 

2  29  16.0 

13.834 

19 

0 

39  17.72 

1.7874 

8 

25  31.0 

X3.166 

20 

23 

16  17.82 

1.7684 

2  15  25.9 

13.837 

20 

0 

41     5.02 

X.7893 

8 

38  40.0 

13.133 

21 

23 

18     3.88 

1.767a 

2      I    35.6 

13.840 

21 

0 

42  52.44 

1.7913 

8 

51  47.0 

X3.XOO 

22 

23 

19  49.88 

x.766a 

I  47  45.1 

13.842 

22 

0 

44  39.98 

1.7934 

9 

4  52.0 

13.067 

23 

23 

21  35.82 
S 

x.765a 
UNDAH 

S.  I  33  54-5 
r  18. 

13*843 

23 

0 

46  27.65 
Tl 

1.7955 

JESDA 

N.  9 
Y  2a 

17  55.0 

X3.032 

O 

23 

23  21.71 

1.7643 

S.  I  20    3.9 

13.843 

0 

0 

48  X5.44 

1.7976 

N.  9  30  55.9 

12.997 

I 

23 

25     7-54 

1.7634 

I     6  13.3 

X3.843 

I 

0 

50    3.36 

1.7998 

9 

43  54.6 

12.961 

2 

23 

26  53.32 

1.7627 

0  52  22.8 

13.84a 

2 

0 

51  51.42 

i.Soax 

9 

56  51.2 

12.925 

3 

23 

28  39.06 

x.76ao 

0  38  32.3 

13.841 

3 

0 

53  39.61 

1.8043 

10 

9  45.6 

X2.887 

4 

23 

30  24.76 

1.7613 

0  24  41.9 

13.838 

4 

0 

55  27.94 

10 

22  37.7 

12.848 

5 

23 

32  10.42 

1.7607 

S.    0    ID    51.7 

13.834 

5 

0 

57  16.42 

1.809a 

10 

35  27.4 

12.808 

6 

23 

33  56.04 

1.7602 

N.  0    2  58.2 

13.830 

6 

0 

59     5.05 

1.8x17 

10 

48  14.7 

12.768 

7 

23 

35  41-64 

X.7598 

0  16  47.9 

13.826 

7 

0  53.83 

1.8x4a 

II 

0  59.6 

12.728 

8 

23 

37  27.22 

1.7594 

0  30  37.3 

i3.8ao 

8 

2  42.76 

x.8x68 

II 

13  42.0 

12.687 

9 

23 

39  12.77 

1.7591 

0  44  26.3 

13.814 

9 

4  31.85 

1.8195 

II 

26  22.0 

12.645 

lO 

23 

40  58.31 

X.7589 

0  58  15.0 

13.807 

10 

6  21.10 

1.8222 

II 

38  59.4 

12.601 

II 

23 

42  43.84 

1.7387 

I   12     3.2 

13.799 

II 

8  10.52 

1.8250 

II 

51  34.1 

12. 557 

12 

23 

44  29.35 

X.7585 

I  25  50.9 

13.791 

12 

10     O.IO 

1.8278 

12 

4     6.2 

12.5x2 

13 

23 

46  14.86 

X.7586 

I  39  38.1 

X3.782 

13 

II  49.86 

1.8307 

12 

16  35.6 

X2.467 

14 

23 

48     0.38 

X.7587 

I  53  24.7 

i3-77a 

14 

13  39.79 

1.8336 

12 

29     2.2 

12.420 

15 

23 

49  45.90 

1.7587 

2     7  10.8 

13.76a 

15 

15  29.89 

1.8365 

12 

41  26.0 

ia.373 

i6 

23 

51  31.42 

1.7589 

2  20  56.2 

X3.750 

16 

17  20.17 

X.8396 

12 

53  47.0 

12.325 

I? 

23 

53  16.96 

X.7591 

2  34  40.8 

13.737 

17 

19  10.64 

1.8437 

13 

6     5.0 

X2.276 

i8 

23 

55     2.51 

X.7593 

2  48  24.7 

13.723 

18 

21     1.29 

1.8458 

13 

18  20.1 

12.227 

19 

23 

56  48.08 

X.7597 

3     2     7.8 

13.71a 

19 

22  52.13 

X.8489 

13 

30  32.2 

13.176 

20 

23 

58  33.68 

x.76o# 

3  15  50.1 

13.697 

20 

24  43.16 

X.8521 

13 

42  41.2 

X2.I24 

21 

o 

0  19.30 

X.7606 

3  29  31.5 

X3.683 

21 

26  34.39 

X.8554 

13 

54  47.1 

X2.O72 

22 

o 

2     4.95 

x.76ia 

3  43  12.0 

13.667 

22 

28  25.81 

1.8588 

14 

6  49.9 

12.019 

23 

o 

3  50.64 

X.7619 

3  56  51.5 

13.650 

23 

30  17-44 

X.8622 

14 

18  49,4 

11.965 

24 

o 

5  36.38 

x.76a6 

N.  4  10  30.0 

X3.632 

24 

• 

32     9.27 

1.8656 

N.14 

30  45.7 

IX.9IX 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right 
Ascension. 


Diff.  for 
z  Minute. 


Declination. 


Difif.  for 
I  Minute. 


WEDNESDAY  21. 


2 
2 

2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 


b     m        t 

s 

0        » 

1    32      9.27 

1.8656 

N.I4    30 

I  34     1-31 

I. 8691 

14   42 

I  35  53.56 

1.8725 

14  54 

I  37  46.01 

1.8760 

15     6 

I  39  38.68 

1.8796 

15  17 

I  41  31.57 

1.8832 

15  29 

I  43  24.67 

1.88^ 

15  41 

I  45  18.00 

1.8907 

15  52 

I  47  11.56 

1.8945 

16     4 

I  49     5.34 

1.8983 

16  15 

I   50  59.35 

1.9021 

16  26 

I   52  53.59 

X.9060 

16  38 

I   54  48.07 

1. 9100 

16  49 

I   56  42.79 

1.9x39 

17     0 

I   58  37.74 

X.9179 

17  II 

2     0  32.93 

I. 9219 

17  22 

2     2  28.37 

X.9260 

17  33 

2     4  24.05 

X.930X 

17  44 

2     6   19.98 

1.934a 

17  55 

2     8  16.16 

1.9384 

18     6 

2  10  12.59 

1.9426 

18  16 

2  12     9.27 

1.9468 

18  27 

2  14     6.21 

1.95" 

18  37 

2  16     3.41 

X.9554 

N.18  48 

45.7 

38.7 

28.3 

14.5 
57.3 
36.5 

12. 1 
44.1 
12.5 

37.2 
58.1 
I5.I 
28.3 

37.6 
42.8 
44.0 
41. 1 
34.1 
22.9 

7.4 

47.7 
23.6 

55.0 
22.0 


18 

19 
21 

23 

35 

27 

29 
31 

33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
54 
56 
58 
o 

2 

4 
6 


THURSDAY  22. 

N.18  58 
19  9 
19  19 
19  29 

19  39 
19  49 

19  59 
20 

20 

20 

20 


0.86 

1.9597 

58.57 

1.964X 

56.55 

X.9685 

54.79 

1.9729 

53.30 

X.9773 

52.07 

1.98x7 

51. II 

1.9863 

50.42 

1.9907 

50.00 

1.995a 

49-85 

1.9997 

49.97 

a. 0043 

50.37 

3.0089 

51.04 

2.0x35 

51.99 

8.0x81 

53-21 

3.0227 

54.71 

3.0273 

56.49 

3.0320 

58.55 

2.0367 

0.89 

2.0413 

3.51 

3.0460 

6.41 

3.0506 

9.58 

a.  0553 

13.04 

3.0600 

16.78 

2.0647 

20.80 

2.0693 

9 
18 

28 
38 

20  47 

20  57 

21 

21 

21 

21 

21 

21 

22 

22 

22 
22 
22 


6 

15 
24 
33 
42 
51 

o 

9 

17 
26 

34 
N.22  42 


44.5 
2.4 

15.7 

24.3 
28.1 

27.2 

21.4 

10.7 

55.1 

34-4 
8.6 

37-7 

1-7 
20.5 

33.9 
42.0 

44-7 
42.0 

33-7 
19.9 

0.5 

35.4 
4.6 

28.0 
45.5 


XX.911 
XX. 855 

11.798 

IX. 741 
XI. 683 

ZI.623 

11.563 

XI. 503 

11.44a 
IX.380 
11.3x6 
XI. 252 
XX. 187 

II. 121 

11.054 
10.986 
10.9x7 
XO.848 
10.778 
10.707 

ZO.635 
10.561 
XO.487 

10. 413 


Hour. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 
20 

21 

22 

23 


10.337 

0 

3  57 

10.260 

I 

3  59 

10.182 

2 

4     I 

XO.I03 

3 

4     3 

10.024 

4 

4     6 

9-944 

5 

4     8 

9.863 

6 

4  10 

9.781 

7 

4  12 

9.698 

8 

4  14 

9.613 

9 

4  17 

9.528 

10 

4  19 

9*443 

II 

4  21 

9.357 

12 

4  23 

9.368 

13 

4  25 

9.179 

14 

4  28 

9.090 

15 

4  30 

9.000 

16 

4  32 

8.908 

17 

4  34 

8.816 

18 

4  37 

8.723 

19 

4  39 

8.629 

20 

4  41 

8.534 

21 

4  43 

8.438 

22 

4  46 

8.341 

23 

4  48 

8.343 

24 

4  50 

RiRht 
Ascension. 


Diff.  for 
I  Minute. 


DeclinatioiL 


Diff.  for 
I  Minute. 


FRIDAY  23. 


h 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


xn 

6 

8 

10 

12 

14 
16 

18 

20 

23 
25 
27 
29 
31 

33 

35 

37 
40 

42 

44 
46 

48 

50 

52 

55 


8 
20.80 
25.10 
29.68 

34-54 
39.68 

45.10 

50.79 

56.77 

3.02 

9.55 
16.36 

23.44 

30,80 

38.43 

46.33 

54.51 
2.96 

11.67 

20.64 

29.88 

39.38 

49.15 
59.18 

9.46 


8 
3.0693 

3.0740 
3.0787 
8.0833 
3.0880 
3.0926 
2.0973 
3. IOI9 
3.1065 
3.11X3 
8.II58 
8.1203 
8.1249 

8.1394 
8.1340 
3.1386 
8.1430 
3.1474 

8.15x8 
8.1563 
8.1606 
3.1650 

8.169s 

8.1735 


• 

N.22 

22 

22 

23 

23 

23 

23 

23 

23 

23 

24 

24 

24 

24 

24 

24 

24 

24 

24 

25 

25 

25 

25 

N.25 


42 
50 

59 

7 

14 
22 

30 
38 

45 

52 

o 

7 

14 
21 

28 

34 
41 

47 

54 
o 

6 

12 

18 

24 


45.5 
57.1 

2.8 
2.6 

56.3 

43.9 

25.3 

0.5 

29.4 
52.0 

8.2 

18.0 
21.3 
18.0 

8.2 

51.8 
28.7 

58.8 

22.2 
38.7 

48.3 
51-0 
46.7 

35.3 


SATURDAY  24. 


20.00 

30.79 
41.83 
53.12 
4.66 
16.44 
28.46 
40.72 
53.21 

5.94 
18.90 

32.08 

45.49 
59.12 

12.96 

27.01 

41.27 

55.74 
10.42 

25.29 

40.35 
55.61 
11.06 
26.68 
42.48 


3. 1819 
2.1861 
2.1902 
3.1943 

a.  1983 
2.2023 
2.3063 
2.2102 
2.214X 
2.2179 
2.2216 
2.2253 
2.2289 
2.2324 
2.2359 

2.2394 
2.2429 
2.2462 

2.2494 
2.2527 

2.2559 

2.2589 

2.2618 

2.2647 


N.25 

25 

25 

25 

25 

25 
26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

27 

27 
27 

N.27 


30   16.8 

35  51.2 
41   18.4 

46  38.4 

51  51.2 

56  56.6 

I  54.6 

45.2 

28.4 

4.1 

32.2 

52.7 
5.7 

II. o 

8.5 

58.3 

40.3 
14.4 

40.7 

59.1 
9.5 


6 
II 
16 
20 

24 
29 
33 
37 
40 

44 
48 

51 

54 

58 

I 

4 
6 

9 


8.343 
8.144 
8.046 

7.946 
7.844 
7.74a 
7.638 
7.534 
7.4a9 
7.3a3 
7.3x7 

7.109 
7.000 

6.89t 
6.78s 
6.671 

6.559 
6.446 

6.33a 
6.317 
6.108 

5.987 
5.869 
5.751 


5.^ 
5.513 
5.393 
5.a73 
5.151 
5.028 

4.905 
4.78a 
4.658 
4.53a 
4.405 
4.a79 
4.153 

4.033 
3.894 
3.765 
3.634 
3.503 
3.37a 
3.240 
3.107 


II. 9 

a.973 

6.3 

a.839 

52.6 

a.  705 

30.9 

a.  570 
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OCTOBER,  1896. 


XIII, 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ll 

Ntm»  and  Direction 
of  Object 

Noon. 

P.L. 

of 
DilL 

Illb. 

P.L. 

of 
Di& 

Vlh. 

P.L. 

of 

Diff. 

IXJ». 

P.L. 

of 
DiflL 

•         »         m 

•      •      » 

• 

m 

•       * 

m 

I 

aArietis 

W. 

79  19  16 

4574 

80  58  47 

«555 

8a  38 

44 

«536 

84  19 

7 

asiS 

Aldebaran 

W. 

48     2  50 

9687 

49  39  48 

t6Gs 

51  17 

19 

»^ 

52  55 

23 

sSx3  ' 

Mars 

w. 

3a  44  40 

2729 

34  20  42 

8705 

35  57 

15 

9683 

37  34 

19 

a659 

Sun 

£. 

73    0  a4 

3900 

71  38     5 

a88o 

69  55 

at 

tf6z 

68  22 

12 

1843 

a 

a  Arietit 

W, 

9«  47  34 

3404 

94  30  35 

«405 

96  14 

3 

8386 

97  57 

58 

1 

Aldebaran 

W. 

61  13  4a 

2S00 

62  54  55 

«47« 

64  36 

39 

3457 

66  18 

53 

3436 

Mars 

W. 

45  47  18 

«548 

47  37  24 

3537 

49     7 

59 

3306 

50  49 

4 

348s 

Sum 

£. 

60  30     I 

«74« 

58  54  16 

«7» 

57  18 

5 

•703 

55  41 

28 

3683 

3 

Aldebaran 

w. 

74  57  «o 

tssc 

76  4a  27 

«Si7 

78  28 

X 

3399 

80  14 

2 

saBz 

Mars 

w. 

59  21  43 

3384 

61     5  40 

3366 

62  50 

4 

334C 

64  34  56 

2328 

PoUnz 

w. 

3a    3  46 

8394 

33  49  55 

327s 

35  36 

34 

3353 

37  23 

42 

3334 

Sun 

£• 

47  31  56 

3589 

45  52  46 

337a 

44  13 

12 

3554 

42  33 

14 

3537 

4 

Aldebaran 

W, 

89  10  a6 

90  58  54 

3x83 

92  47 

44 

3173 

94  36 

54 

3X39 

Mars 

W, 

73  «5  43 

3343 

75  13     6 

2227 

77     0 

53 

3312 

78  49 

2 

2198 

Pollnx 

W. 

46  26  17 

3147 

48  16     5 

3x31 

50    6 

17 

2XX6 

51  56 

52 

3IOS 

Sun 

E. 

34    7  51 

«4G« 

32  25  47 

243a 

30  43 

26 

3440 

29     0 

48 

3431 

8 

Sun 

W. 

aa  56  55 

«365 

24  41  20 

1367 

26  25  42 

3371 

28     9 

58 

337« 

a  Aquils 

E, 

85  37  46 

3691 

84    0  54 

2704 

82  24 

20 

3720 

80  48 

7 

3738 

Fomalhant 

E. 

no  33     I 

«376 

108  48  52 

2376 

107     4  43 

3378 

105  20 

37 

3383 

9 

Sun 

W. 

3«  48  43 

3434 

38  31  44 

2436 

40  14 

27 

3450 

41  56 

51 

3464 

a  Aquils 

£• 

72  53  40 

3836 

71  20  25 

2887 

69  47 

49 

2920 

68  15 

55 

3934 

Fomalhant 

E. 

96  42  13 

1433 

94  59  II 

3434 

93  16 

25 

3447 

91  33 

57 

346X 

lO 

Sun 

W. 

50  23  39 

3543 

52     3  53 

2559 

53  43 

44 

3377 

55  23 

II 

3595 

Venus 

W. 

25  52  21 

2688 

27  29  17 

2698 

29     6 

0 

3709 

30  42 

28 

3733 

a  Aquilae 

£• 

60  48  28 

3x7a 

59  21  45 

3325 

57  56 

6 

3282 

56  31 

33 

3343 

Fomalhaut 

E. 

83     7     I 

«545 

81  26  51 

2366 

79  47 

9 

3386 

78     7 

55 

3607 

II 

Sun 

W. 

63.34  14 

3687 

65  II   II 

2706 

66  47 

43 

3723 

68  23 

50 

3744 

Venus 

W. 

38  40  II 

2797 

40  14  43 

2813 

41  48 

52 

3832 

43  22 

38 

3849 

Saturn 

W. 

34  49  56 

3487 

36  31  27 

2498 

38  12 

43 

33x0 

39  53 

43 

3331 

Fomalhant 

E. 

69  59  28 

3739 

68  23  27 

3756 

66  48 

I 

3784 

65  13 

12 

28x4 

a  Pegasi 

£• 

91  23     I 

«544 

89  42  49 

2361 

88     3 

I 

3380 

86  23 

39 

3399 

la 

Sun 

W. 

76  18     4 

3839 

77  51  41 

2859 

79  24 

53 

3877 

80  57  41 

2896 

Venus 

W. 

51     5  46 

2939 

52  37   15 

2958 

54     8 

21 

3976 

55  39 

4 

3994 

Saturn 

W. 

48  14  15 

2591 

49  53  23 

2605 

51  32 

II 

3621 

53  10 

38 

3635 

Fomalhaut 

E. 

57  29     4 

2977 

55  58  22 

3014 

54  28 

27 

3033 

52  59 

19 

3094 

a  Pegasi 

E. 

78  13  17 

3696 

76  36  32 

2717 

75     0 

15 

3738 

73  24 

25 

3758 

13 

Sun 

W. 

88  35  50 

3986 

90     6  20 

3004 

91  36 

28 

302X 

93     6 

15 

3038 

Venus 

W. 

63     7     3 

3083 

64  35  34 

3100 

66     3 

44 

3x17 

67  31 

33 

3133 

Saturn 

W. 

61  17  46 

3713 

62  54   10 

2726 

64  30 

15 

2741 

66     6 

0 

2736 

Antares 

W. 

40  52  37 

3631 

42  30  50 

2648 

44     8 

40 

3663 

45  46 

9 

3679 

Fomalhaut 

E. 

45  46  59 

3336 

44  23  29 

3394 

43     I 

6 

3458 

41  39 

55 

3535; 

a  Pegasi 

E. 

65  32  12 

2866 

63  59   10 

2890 

62  26 

38 

3913 

60  54 

35 

39361 

a  Arietis 

E. 

107  12  13 

2649 

105  34  25 

2666 

103  56 

59 

2681 

102  19 

54 

3696' 

lY 
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GREENV^ICH  MEAN  TIME. 

t 

LUNAR  DISTANCES. 

0 

2j 

P.L. 

P.L. 

P.L. 

P.  L. 

s§ 

Namo  and  Direction 

Midnight 

of 

XV^ 

of 

XVIIIJ*. 

of 

XXJh 

• 

of 

w 

^ 

3 

of  Object 

Diff. 

Diff. 

DifE. 

Difif. 

o 

»        m 

•        *        » 

0 

» 

m 

• 

* 

m 

X 

a  Arietis 

W. 

85 

59  55 

3499 

87  41  10 

S480 

89 

22 

51 

346X 

91 

4 

59 

2442 

Aldebaran 

W. 

54 

34     0 

2591 

56  13     8 

3567 

57 

52 

48 

2543 

59 

32 

59 

3523 

Mars 

W. 

39 

II  54 

2^6 

40  50    0 

36x4 

42 

28 

36 

2592 

44 

7 

42 

3570 

Sum 

E. 

66 

48  38 

38ax 

65  14  38 

380X 

63 

40 

12 

3783 

62 

5 

20 

376X 

2 

a  Arietis 

W. 

99 

42  20 

8349 

roi  27    8 

3331 

103 

12 

23 

33x3 

104 

58 

4 

3395 

Aldebaran 

W. 

68 

I  36 

34x5 

69  44  49 

2395 

71 

28 

31 

3375 

73 

12 

41 

2355 

Mars 

W. 

52 

30  38 

«465 

54  12  41 

2444 

55 

55 

13 

2424 

57 

38 

14 

3404 

Sum 

E. 

54 

4  25 

a663 

52  26  56 

3644 

50  49 

I 

3626 

49 

10 

41 

3607 

3 

Aldebaran 

W. 

82 

0  29 

M64 

83  47  22 

3347 

85 

34 

39 

3«3I 

87 

22 

21 

33x5 

Mars 

W. 

66 

20  14 

asxx 

68     5  58 

2293 

69 

52 

8 

3376 

71 

38 

43 

2259 

Pollux 

W. 

39 

II  19 

8U5 

40  59  24 

2197 

42 

47 

56 

3x80 

44 

36 

54 

3163 

Sun 

E. 

40 

52  52 

353X 

39  12     8 

3506 

37 

31 

3 

S49X 

35 

49 

37 

2477 

4 

Aldebaran 

W. 

96 

26  24 

3X40 

98  16  13 

2x35 

100 

6 

19 

tX34 

lOI 

56 

42 

3x14 

Mars 

W. 

80 

37  33 

3x84 

82  26  24 

3x71 

84 

15 

35 

2159 

86 

5 

5 

2x47 

Pollux 

W. 

53 

47  48 

3088 

55  39     5 

2075 

57 

30 

43 

3063 

59 

22 

40 

3033 

Sum 

E. 

27 

17  57 

t424 

25  34  56 

8417 

23 

51 

46 

84x4 

22 

8 

31 

34x3 

8 

Sun 

W. 

29 

54    7 

•383 

31  38     5 

3391 

33 

21 

52 

840Z 

35 

5 

25 

34x3 

aAqoils 

E. 

79 

12  17 

«757 

77  36  53 

2779 

76 

I 

57 

2802 

74 

27 

32 

3828 

Fomalhaut 

E. 

103 

36  37 

3388 

loi  52  45 

3394 

100 

9 

2 

3403 

98 

25 

31 

34x3 

9 

Sum 

W. 

43 

38  55 

3478 

45  20  39 

2494 

47 

2 

I 

35x0 

48 

43 

I 

2525 

oAqoils 

E. 

66 

44  45 

3992 

65  14  22 

3033 

63 

44 

50 

3076 

62 

16 

II 

3123 

Fomalhaut 

E. 

89 

51  49 

8476 

88  lo     2 

3492 

86 

28 

38 

2509 

84 

47 

37 

2527 

to 

Sum 

W. 

57 

2  13 

36x2 

58  40  51 

363X 

60 

19 

4 

2649 

61 

56 

52 

2669 

Venus 

W. 

32 

18  38 

2736 

33  54  30 

3750 

35 

30 

4 

3763 

37 

5 

18 

278X 

a  Aqnils 

E. 

55 

8  II 

3408 

53  46     3 

3479 

52 

25 

15 

3554 

51 

5 

50 

3635 

Fomalhaut 

E. 

76 

29  10 

3630 

74  50  56 

2654 

73 

13 

14 

tG78 

71 

36 

4 

2703 

ti 

Sun 

W. 

69 

59  31 

3764 

71  34  46 

2782 

73 

.  9 

37 

3801 

74 

44 

3 

382X 

Venus 

W. 

44 

56     2 

3868 

46  29     2 

3885 

48 

I 

40 

2904 

49 

33 

54 

2921 

Saturn 

W. 

41 

34  27 

2534 

43  14  53 

2548 

44 

55 

0 

2562 

46 

34 

47 

2576 

Fomalhaut 

E. 

63 

39     2 

2844 

62     5  31 

2875 

60 

32 

40 

3907 

59 

0 

30 

2942 

a  Pegasi 

E. 

84 

44  42 

3618 

83     6  II 

2638 

81 

28 

7 

2657 

79 

50 

29 

3676 

12 

Sun 

W. 

82 

30     5 

2914 

84     2     6 

2933 

85 

33 

43 

2950 

87 

4 

58 

2969 

Venus 

W. 

57 

9  24 

3012 

58  39  2Z 

3030 

60 

8 

57 

3047 

61 

38 

II 

3065 

Saturn 

W. 

54 

48  45 

2651 

56  26  31 

2666 

58 

3 

56 

3681 

59 

41 

I 

2696 

Fomalhaut 

E. 

51 

31     2 

3137 

50     3  37 

3182 

48 

37 

6 

3230 

47 

II 

32 

3282 

1 

a  Pegasi 

E. 

71 

49     2 

2780 

70  14     8 

3801 

68 

39 

41 

3822 

67 

5 

42 

2845 

1 

3      Sun 

W. 

94 

35  41 

3055 

96     4  46 

3071 

97 

33 

31 

3087 

99 

I 

57 

3103 

Venus 

W. 

68 

59     2 

3150 

70  26   II 

3166 

71 

53 

I 

3182 

73 

19 

32 

3197 

Saturn 

W. 

67 

41   26 

2770 

69  16  33 

2785 

70 

51 

21 

3798 

72 

25 

51 

3813 

Antares 

W. 

47 

23   17 

2694 

49     0     5 

2709 

50 

36 

33 

2723 

52 

12 

42 

2738 

Fomalhaut 

E. 

40 

19  59 

3599 

39     I   24 

3680 

37 

44 

16 

3768 

36 

28 

40 

3865 

a  Pegasi 

E. 

59 

23     2 

2961 

57   52     0 

2985 

56 

21 

28 

3009 

54 

51 

27 

3036 

a  Arietis 

E. 

100 

43     9 

271 1 

99     6  44 

2736 

97 

30 

39 

2741 

95 

54 

54 

2755 

12 
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XV. 


GREENWICH  MEAN  TIME. 

» 

LUNAR  DISTANCES. 

of  the 
ontb. 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh- 

P.L. 

of 

Vlh. 

P.L. 
of 

IXb. 

P.L. 
of 

Q 

of  Object. 

DifF. 

Diff. 

Diff. 

Diff. 

e         »        If 

•             »             H 

e 

9         m 

• 

m 

14 

Sun 

W. 

loo  30    3 

3"9 

loi  57  50 

3133 

103 

25  19 

3148 

104  52 

30 

SiCiS 

Venus 

W. 

74  45  45 

3213 

76  II  39 

3227 

77 

37  16 

3242 

79     2 

35 

3257 

Saturn 

W. 

74     0     2 

28a6 

75  33  56 

3840 

77 

7  32 

2853 

78  40 

51 

aftS6 

Antaxes 

W. 

53  48  31 

«752 

55  24     2 

2766 

56 

59  14 

2779 

58  34 

9 

2792 

a  Pegasi 

E. 

53  21  59 

3063 

51  53     4 

3090 

50 

24  42 

3x19 

48  56 

55 

3x48 

a  Arietis 

E. 

94  19  27 

2769 

92  44  *9 

2782 

91 

9  28 

2796 

89  34  55 

9810 

15 

Venus 

W. 

86     5     6 

3323 

87  28  51 

3336 

88 

52  21 

3347 

90  15 

38 

3358 

Antares 

W. 

66  24  36 

2853 

67  57  55 

2864 

69 

31     0 

2875 

71     3 

51 

2886 

a  Arietis 

E. 

81  46   19 

2870 

80  13  22 

2883 

78 

40  40 

2893 

77     8 

12 

2904 

Aldebaran 

E. 

113  26  59 

2937 

III  55  27 

2947 

no 

24     8 

2956 

108  53 

0 

2965 

i6 

Venus 

W. 

97     8  52 

341 1 

98  30  56 

S42X 

99 

52  49 

3430 

loi  14 

32 

3439 

Antares 

W. 

78  44  52 

2933 

80  16  29 

2942 

81 

47  55 

2950 

83  19 

II 

2958 

a  Arietis 

E. 

69  29     9 

2953 

67  57  57 

2962 

66 

26  56 

2970 

64  56 

6 

•978 

Aldebaran 

E. 

loi  20    6 

3007 

99  50     2 

3015 

98 

20     8 

30M 

96  50 

23 

S030 

I? 

Antares 

W. 

90  53  II 

2992 

92  23  34 

2998 

93 

53  49 

3004 

95  23 

57 

3009 

a  Aquilae 

W. 

46  13  38 

4516 

47  17  16 

4447 

48 

21  55 

4386 

49  27 

29 

4330 

a  Arietis 

E. 

57  24  26 

3017 

55  54  34 

3023 

54 

24  50 

3030 

52  55 

15 

3037 

Aldebaran 

E. 

89  23  50 

3064 

87  54  56 

3069 

86 

26     9 

3076 

84  57 

30 

3082 

Mars 

E. 

108  37  38 

3078 

107     9     I 

3082 

105 

40  30 

3087 

104  12 

5 

3092 

i8 

a  Aquilae 

W. 

55     6  55 

4iza 

56  16  45 

4079 

57 

27     7 

A<H7 

58  38 

0 

1 
1 
4000 

a  Arietis 

E. 

45  29  17 

3068 

44     0  28 

3073 

42 

31  46 

3079 

41     3 

II 

3086 

Aldebaran 

E. 

77  35  56 

3108 

76     7  56 

3x13 

74 

40     2 

31x8 

73   12 

14 

3X2SI 

Mars 

E. 

96  51  24 

3114 

95  23  31 

31 16 

93 

55  41 

3XX9 

92  27 

55 

3x«t 

19 

a  Aquilae 

W. 

64  38  41 

3907 

65  51  54 

3890 

67 

5  24 

3873 

68  19 

II 

3858. 

Fomalhaut 

W. 

38  35  49 

3986 

39  47  42 

3933 

41 

0  28 

3883 

42  14 

3 

3840- 

Aldebaran 

E. 

65  54  34 

3x44 

64  27  18 

3x48 

63 

0     7 

3x53 

61  33 

I 

3x57 

Mars 

E. 

85     9  50 

3133 

83  42  21 

3134 

82 

14  53 

3136 

80  47 

27 

3x38 

Pollux 

E. 

108  16  51 

3069 

106  48     4 

3072 

105 

19  20 

3073 

103  50 

38 

3075 

20 

a  Aquilae 

W. 

74  31  33 

3799 

75  46  36 

3791 

77 

I  48 

378a 

78  17 

9 

3775 

Fomalhaut 

W. 

48  32     5 

3674 

49  49  20 

3649 

51 

7     2 

3G26 

52  25 

8 

3604 

Aldebaran 

E. 

54  18  50 

3x80 

52  52  17 

3x84 

51 

25  49 

3x89 

49  59 

27 

3X95 

Mars 

E. 

73  30  36 

3141 

72     3  16 

3141 

70  35  56 

3x41 

69     8 

36 

3x41 

Pollux 

E. 

96  27  32 

3080 

94  58  58 

3081 

» 

93 

30  25 

3082 

92     I 

53 

30S« 

ai 

a  Aquilae 

W. 

84  35  34 

3747 

85  51  31 

3745 

87 

7  31 

3742 

88  23 

34 

3740 

Fomalhaut 

W. 

59     0  57 

35x9 

60  21     0 

3506 

61 

41   18 

3493 

63     I 

50 

3480 

a  Pegasi 

W. 

36  51   17 

3628 

38     9  21 

3592 

39 

28     4 

3SS9 

40  47 

23 

3S99 

Aldebaran 

E. 

42  49  28 

3230 

41  23  54 

3239 

39 

58  31 

3249 

38  33 

20 

3259 

Mars 

E. 

61  51  51 

3x38 

60  24  27 

3x37 

58 

57     2 

3x36 

57  29 

36 

3x34 

Pollux 

E. 

84  39  12 

3081 

83  10  39 

3080 

81 

42     5 

3979 

80  13 

30 

3078 

22 

Fomalhaut 

W. 

69  47  38 

3431 

71     9  20 

3422 

72 

31    12 

34x4 

73  53 

13 

3407 

a  Pegasi 

W. 

47  31   19 

3415 

48  53   18 

3397 

50 

15   38 

3380 

51  38 

17 

3365 

Mars 

E. 

50  II  58 

3127 

48  44  21 

3x24 

47 

16   41 

3x22 

45  48  58 

3x20 

Pollux 

E. 

72  50  15 

3072 

71   21  31 

3070 

69 

52  45 

3068 

68  23 

56 

3066 

( 

Regulus 

E. 

109  44     0 

3060 

108   15     I 

3058 

106 

46     0 

3056 

105  16 

56 

3054 
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OCTOBER,  1896. 


XVIL 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Name  and  Direction 
of  Object 


Fomalhaut  W. 

a  Pegasi  W. 

Pollux  E . 

Regulus  £ . 

Jupiter  £  • 

Fomalhaut  W. 

a  Pegasi  W. 

a  Arietis  W. 

Pollux  £ . 

Regulus  £ . 

Jupiter  £ . 

Fomalhaut  W. 

a  Pegasi  W. 

a  Arietis  W. 

Pollux  £ , 

Regulus  £ . 

Jupiter  E  . 

a  Pegasi  W. 

a  Arietis  W. 

Regulus  £ . 

Jupiter  £ . 

Sun  £ . 

a  Pegasi  W. 

a  Arietis  W. 

Aldebaran  W. 

Regulus  E . 

Jupiter  £ . 

Sun  £. 

a  Arietis  W. 

Aldebaran  W. 

Jupiter  £  • 

Sun  £ . 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Sun  £ . 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Sun  £. 

Aldebaran  W. 

Mars  W. 

Pollux  W. 

Sun  £. 


Noon. 


80  45  17 

58  35  38 

60  59  II 

97  50  51 
103  56  30 

91  50  22 

69  54  55 
26  29  59 

49  4  27 

85  53  25 

92  9     I 

X03  o  37 

81  25  48 

38  23  34 

37  4  37 

73  49  31 
80  15     o 

93  7  27 

50  30  39 

61  36  35 

68  II  53 
126  39     4 

105     o     I 

62  51  39 
32  6  33 
49  II  31 

55  56  35 
115  17     9 

75  29  9 
44  14  12 

43  25  48 

103  39     8 

88  26  17 

56  53  I 
35  35  22 
91  41  42 

loi  46    7 

69  59  43 

48  52  31 
79  21  40 


P.L. 

of 

DiflE. 


3373 
3300 

3053 
3039 
3101 

3334 
3220 

3089 
3026 
3006 
3066 

3307 

315a 
300a 
3991 

99S9 
30x8 

3085 
*9M 
■896 

S286 

3018 

2834 
3061 
t8l4 
t87z 
3x93 

2730 
2855 
2770 
30Bx 

9610 
2692 
1632 
tgsa 

S480 
2541 
2487 
•811 


Illh. 


83  33  51 

■396 

62  36  53 

2341 

40  49     6 

2352 

66  36  47 

2667 

82  8    4 

59  59  50 

59  30     4 
96  21  27 

102   28   21 

93  13  54 

71  20  41 

27  58  22 

47  34  46 

84  23  20 

90  40  10 

104  24  40 
82  52  55 
39  53  44 

35  34  13 

72  18  27 

78  45  10 

94  35  55 
52     2  28 

60  4  II 
66  40  42 

125  14  36 

106  29  52 
64  25  23 

33  35  30 

47  37  21 

54  23  39 

"3  50  51 

77  5  9 
45  47  29 

41  50  41 

102  10  35 

90  4  58 
58  29  51 

37  13  33 
90  10  29 

103  27  49 

71  39  59 
50  34  3 
77  47  27 

85  17  31 
64  21  53 

42  33  50 
64  59  23 


P.L. 
of 

Diff. 


3368 
3288 

3051 

3035 
3096 

3330 
321 1 

3077 
3022 
3001 
3061 

3306 

3x43 
2992 
2987 

2953 
301 1 

3077 
2912 
2887 
3944 
3*75 

3009 
2822 
3031 
2803 
2860 
3x79 

2716 
«834 
2756 
3066 

2594 

2673 
26x4 

2935 

2463 
2322 

2468 
2793 


2379 
2323 
2333  I 


Vlh. 


83 
61 

58 

94 

lOI 

94 
72 
29 
46 
82 

89 


30 

24 
o 

51 
o 

37 

46 

27 
5 

53 

II 


57 
15 
54 

58 

7 

31 

37 
o 

I 

8 

13 


105  48  45 
84  20  12 
41  24 

3 


34 


7 

44 
70  47  15 

77  15  II 


96  4  33 

53  34  31 

58  31  35 

65  9  19 

123  49  55 

107  59  54 

65  59  22 

35  5  4 

46  2  57 
52  50  29 

112  24  17 

78  41  28 

47  21  13 
40  15  16 

100  41  44 

91  44  I 
60  7  7 

38  52  9 
88  38  55 

105  9  54 
73  20  41 
52  16  I 
76  12  50 

87     I  36 

66  7  19 

44  19     2 
63  21  35 


P.L. 

of 

Diff. 


3362 

3278 

3047 
3Q32 

3093 

3326 
3203 
3065 
3018 
a696 
3056 

3304 
3x35 
2982 

2983 

2945 
3004 

3068 


2877 

2935 
3265 

30OX 
s8xo 
3009 

279X 
2848 
3166 

470X 
281a 

2743 
305X 

«579 
2654 
2596 
29x8 

2446 
2504 
9450 
2775 

2362 
8306 

23x3 
2632 


IXh- 


84  53  57 

62  48  52 

56  31  40 
93  22  25 
99  31  49 

96  X  12 

74  12  43 

30  55  53 

44  35  II 
81  22  50 

87  42  9 

107  12  52 

85  47  39 
42  54  42 

32  33  10 

69  15  53 

75  45  3 

97  33  22 

55  6  47 

56  58  47 

63  37  44 
122  25  2 

109  30  6 

67  33  37 
36  35  14 
44  28  17 

51  17  3 
no  57  27 

80  18  6 
48  55  25 
38  39  33 
99  12  34 

93  23  25 
61  44  49 

40  31  10 

87  6  59 

106  52  23 

75  I  49 
53  58  25 

74  37  49 

88  46  6 
67  53  10 
46  4  40 
61  43  23 


P.L. 

of 

Diff. 


3357 
3267 

3044 
3099 


3322 

3x9s 

3054 
3014 


S030 

S302 
3x26 

«973 
9978 

2938 

2997 

9060 


S«S3 

2993 

«797 
•974 
«779 
•835 
SXSS 


9799 


«6S5 

•577 


9429 
9486 
«43« 
2757 

2345 


2296 
26x3 
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r 

AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

t 

• 

1 

§ 

« 

o 

Equation  of 

Time, 

to  be 

Added  to 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 

Apparsnt 
Right  Ascension. 

Diff.for 
X  Hour. 

Apparent 
Declination. 

Diff.  for 
X  Hour. 

SUN. 

Mon. 

Tues. 

I 
a 

3 

h     m        s 
14  28   44.82 

14  32  41.03 

14  36   38.08 

s 
9.825 

9.860 
9.894 

• 
S.I4   41 
15      0 
15    19 

1* 
39.8 
36.6 
18.8 

IT 
-47.66 
47.06 

46.44 

m        s 
16   20.14 

16   20.49 

16   20.00 

s 
ao3x 

aoo3 

ao38 

h      m        a 
14  45      4.96 

14  49      1.52 

14   52    58.08 

Wed. 
Thur. 
Frid. 

4 

5 
6 

14  40   35.95 
14  44   34.66 
14  48   34.20 

9.929 

9.964 
9.998 

15  37 

15  55 

16  13 

45.8 

57.4 
52.9 

-45.81 
45.16 

44.48 

16    18.68 
16    16.53 
16    13.54 

ao72 
axo7 
0.142 

14  56   54.63 

15  0   51.19 

15    4  47-74 

Sat 

SUN. 

Hon. 

7 
8 

9 

14   52    3458 

14  56  35.80 

15  0  37.84 

XO.033 
xao68 
10.103 

16  31 

16  48 

17  5 

32.1 

54.5 
59.6 

-43.78 

43.07 
42.35 

16      9.72 
16      5.06 

15    59.57 

0.177 
0.212 
0.246 

15    8  44.30 
15  12  40.86 
15  16  37.41 

Tues. 
Wed. 
Thur. 

lO 

II 

13 

15     4  40-73 
15     8  44.45 

15    12   49.00 

10.138 
10.172 
ia207 

17  22 

17  39 
17  55 

47.2 
16.6 

27.7 

-41.60 
40.84 
40.07 

15   53.23 
15   46.07 

15   38.08 

a28i 
0.3x6 
0.350 

15  20  33.97 
15  24  30.52 
15  28  27.08 

FriA 

Sat 

SUN. 

13 
15 

15    16   54.38 
15    21       0.58 
15    25      7.61 

10.241 
ia276 
10.310 

18  II 
18  26 
18  42 

20.0 

53.0 
6.5 

-39.28 

38.47 
37.65 

15    29.26 
15    19.62 
15      9.14 

0.385 
0.4x9 
0.454 

15  32  23.64 
15  36  20.20 
15  40  16.75 

Moil 
Tues. 
Wed 

i6 

17 
i8 

15  29  15-47 
15  33  24.14 

15  37  33-63 

10.344 
10.378 

10.412 

18  57 

19  II 

19  25 

0.0 

33.3 
45.9 

-36.8X 
35.95 

35-09 

14   57.84 

14   45.73 
14   32.79 

a488 
a  522 
0.556 

15  44  13.31 
15  48    9.86 

15  52    6.42 

1  1  Thur. 
Frid. 
Sat 

19 
ao 

31 

15  41  43.94 

15  45  55.05 
15  50    6.96 

X0.446 
10.480 
10.513 

19  39  37.4 

19  53     7.6 

20  6  16.1 

-34.ax 
33.3X 

32.39 

14    19.04 
14      4.49 

13   49.13 

0.590 
a623 
0.657 

15  56    2.98 

15  59  59.54 

16  3  56.09 

SUN. 

Mon. 

Tues. 

33 
33 

24 

15  54  19.68 

15  58  33.19 

16  2  47.48 

X0.546 
10.579 
10.61 1 

20  19 
20  31 
20  43 

2.5 
26.4 

27.6 

-3X.47 
30.53 
29.57 

13   32.97 
13    16.02 
12    58.29 

0.690 
0.723 

0.755 

16    7  52.65 
16  II  49.21 

16  15  45-77 

Wed. 
Thur. 
Frid. 

25 
36 

37 

16    7     2.54 
16  II  18.36 
16  15  34.92 

10.643 
10.675 
10.705 

20  55 

21  6 
21   17 

5.7 
20.4 

II.3 

-28.60 
27.62 
26.62 

12    39.78 
12    20.53 

12     a52 

0.787 
a8x8 
0.849 

16  19  42.32 
16  23  38.88 
16  27  35.44 

Sat 

SUN. 

Mod. 

38 
29 
30 

16  19  52.21 
16  24  10.21 
16  28  28.90 

X0.735 
10.764 
10.793 

21  27 

21  37 
21  47 

38.1 
40.4 
18.I 

-ft  5.61 

24.59 
23.55 

II    39.79 
II    18.35 
10   56.21 

0.879 
0.908 
0.936 

16  31  32.00 
16  35  28.56 
16  39  25.11 

Tues. 

31 

16  32  48.26 

X0.820 

S.21  56 

30.7 

-22.50 

10   33.41 

0.963 

16  43  21.67 

T 

. 

to  Ml 
basil 

midiameter  for  mesj 
in  —  prefixed  to  th 
«sin|^ 

a  noon  msy 
e  hourly  chi 

be  assumed  the  sam 
inge  of  declination  i 

e  as  that  for 
ndicates  thi 

apparent  noon 
&t  south  declizu 

1. 

stions  are 
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AT  GREENWICH  MEAN  NOON. 

1 

THE  SUN'S 

1 

1 

1 

1 

1 
•8 

1 

Logarithm 

of  the 

Radins  Vector 

of  the 

Earth. 

DiiLfor 
I  Hoar. 

Mean  Time 

of 

Sidereal  Noon. 

TRUB  LONGITUDE. 

Diff.for 
z  Hoar. 

LATITUDB. 

A 

V 

•        0             m 

#           m 

m 

«r 

h     m        a 

I 

a 
3 

306 
307 
308 

219  35  48.4 

220  35  57.0 

221  36    7.6 

34  56.8 

35    5-3 
35  15-7 

150.31 
150.40 

150.48 

—  0.25 

0.36 

0-45 

9-9964357 
9.9963272 

9.9962194 

-45-3 
45-0 
44.8 

9  13  24.12 
9    9  28.22 

9    5  32.31 

4 

5 

6 

309 
310 

311 

222  36  20.2 

223  36  34.6 

224  36  50.8 

35  28.2 

35  42-4 
35  58.5 

150.56 
150.64 
150.71 

—  0.50 
0.52 
0.52 

9.9961 121 
9.9960053 
9.9958990 

-44.6 

44-4 
44-2 

9     I  36.40 
8  57  40.49 

8  53  44-58 

7 
8 

9 

312 
313 

314 

225  37    8.6 

226  37  28.2 

227  37  49.2 

36  16. 1 
36  35-6 
36  56.4 

150.78 
X5O.85 

150.91 

—  0.48 
0.42 
a33 

9-9957934 
9.9956883 

9-9955840 

-43-9 
43.6 
43.2 

8  49  48.67 

8  45  52.76 
8  41  56.85 

lO 

II 

12 

315 
316 

317 

228  38  ii.a 

229  38  35-7 

230  39     I.O 

37  18.9 

37  42-6 

38  7.7 

150.97 
I5X.O2 

151.08 

—  0.23 

—  an 
+  0.02 

9-9954807 

9-9953785 
9.9952774 

-42.8 

42-4 
41-9 

8  38    0.94 
8  34    5.03 
8  30    9.11 

• 

13 
14 

15 

318 
319 
320 

231  39  27.6 

232  39  55-6 

233  40  24.9 

38  34-2 

39  2.0 

39  31-2 

X5X.I4 
X5X.20 

151-25 

+  ai6 
0.28 
a38 

• 

9.9951776 

9-9950793 
9.9949828 

-41-3 
4a6 

39-9 

8  26  13.20 
8  22  17.29 
8  18  21.38 

16 

17 
18 

321 
322 
323 

234  40  55-4 

235  41  27.3 

236  42     0.5 

40    1.5 

40  33.2 

41  6.3 

I5X.30 
X5X.36 
X5X.4X 

+  0.48 

0-55 
0-59 

9.9948880 

9-9947952 
9.9947043 

-39.x 

38.3 
37-4 

8  14  25.47 
8  10  29.56 
8    6  33.65 

19 
20 

21 

324 

325 
326 

237  42  35-2 

238  43  1 1.2 

239  43  48.7 

41  40.8 

42  16.7 

42  54-0 

151-47 
151-53 
151-59 

+  0.60 
0.58 
a53 

• 

9.9946157 
9.9945292 

9-9944449 

-3«-5 
35.6 
34.6 

8    2  37.74 

7  58  41-83 
7  54  45-91 

22 
23 

24 

327 
328 

329 

240  44  27.5 

241  45     8.1 

242  45  50.0 

43  32.6 

44  I3-0 
44  54-8 

X5X.65 
151.72 
X5X.78 

+  0.44 
0.34 
0.22 

9-9943630 
9.9942833 
9.9942057 

-33-7 
32.8 

3X.9 

7  50  50.00 

7  46  54-09 
7  42  58.18 

25 
26 

27 

330 

331 
332 

243  4^  33-7 

244  47  18.7 

245  48     5-4 

45  38.3 

46  23.1 

47  9-6 

X5X.85 
X5I.9X 
X5I.98 

+  0.10 

—  0.04 

0.18 

9.9941303 
9.9940569 

9-9939854 

-3X.0 
30.2 

29-4 

7  39    2.27 
7  35    6.36 
7  31  10.44 

» 

28 
29 
30 

333 
334 
335 

246  48  53-5 

247  49  43-1 

248  50  34.3 

47  57-5 

48  47.0 

49  38.0 

152.04 

152.10 
152.16 

—  0.30 

0.41 
0.50 

9.9939158 
9.9938479 

9-9937815 

-28.7 
28.0 
27.3 

7  27  14-53 
7  23  18.62 

7  19  22.71 

» 

31 

336 

249  51  27.0 

50  30-5 

152.22 

—  0.56 

9.9937168 

-26.6 

7  15  26.80 

Mor 

1^— Thai 

nnmben  in  colamn  A 

corraapond  to  1 

ho  trvo  aqni 

noz  of  tho  data;  in  colnmn  A'  10 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


4 

a 

o 

S 

• 

o 

m 
Q 


SBMIDIAMETBR. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGS. 


X 
2 

3 

4 

5 
6 

7 
8 


10 

II 

12 

13 
H 
15 

16 

17 
18 

20 
21 

22 

23 

H 

26 
27 

28 
29 

30 
3' 


Noon. 


16  20.2 
16  32.1 
16  40.6 

16  44.4 
16   42.8 

16  35-9 

16  24.6 
16  10.3 
15  54-6 

IS  38.8 

15  24.3 
15  11.6 

15     1-3 

14  535 
14  48.3 

14  45.4 
14  44.7 

14  45-7 

14  48.3 
14  52*2 

14  57-3 

15  3.4 
15  10.4 

15  18.5 

15  27.7 

15  37-7 
15  487 


Midnight 


Noon. 


z6 
16 
16 


0.1 
11.3 
21.3 


16  29.2 


16  26.5 
16  36.9 
16  43.1 

16  44.2 
16  39.9 
16  30.7 

16  17.7 
16  2.5 
15  46.6 

15  31-3 
15  17.6 

15    6.1 

14  57.1 

14  50-6 
14  46.6 

14  44.8 

14  450 
14  46.9 

14  50.1 

14  54.6 

15  0.2 

15    6.8 

15  14-3 
15  23.0 

15  32.6 
15  43.1 

15  54-3 

16  5.7 
16  16.5 
16  25.6 

16  32.0 


59  509 

60  34.7 

61  5.8 

61  19.6 
61  13.7 
60  48.4 

60     7.0 

59  14-5 
58  16.7 

57  18.9 
56  25.4 
55  38.9 

55  i-i 
54  32.6 

54  13-4 


DifiE.  for 
z  Hour. 


54 
54 
54 


2.8 
0.0 

3-9 


54  135 

54  27.9 

54  46.4 

55  8.7 

55  34-6 

56  4-3 

56  37.8 

57  14-9 

57  55'^ 

58  36.9 

59  18.0 

59  55-0 

60  24.0 


+2.01 

1-59 
0.95 

+0.17 

—0.66 

1.41 

-1.99 

2.33 
2.43 

-2.34 

2.10 
1.76 

-1.38 
0.99 
0.62 


Midnight 


>.28 
+0.03 
0.29 

+0.50 
0.69 
0.85 

+1.00 
1. 16 
1.32 

+1-47 
1.62 

1.72 

+1.74 
1.65 

1.40 
+0.98 


60   14.0 

60  52.1 

61  15.0 

61  19.I 
61  3.3 
60  29.4 

59  417 
58  45-9 
57  47-5 

56  51.4 
56  I.I 
55  18.8 

54  45-7 
54  21.9 
54    7-1 


Diff.  for 
z  Hour. 


Meridian  of 
Greenwich. 


54 
54 
54 


0.5 
1.2 
8.1 


54  20.1 
54  36.6 

54  57.1 

55  21.2 

55  49-0 

56  20.6 

56  55-9 

57  34-7 

58  15-9 

58  57.7 

59  37-3 

60  10.8 

60  34.2 


+1.83 

1.30 
+0.58 


25 
1.05 

1-73 


—2.19 
2.41 
2.41 

-2.23 
1.94 
1.58 

— X.X9 
0.80 
0.44 

-O.X2 

-K),i6 
a40 

+0.60 
0.77 
0.93 

4-1.08 
X.24 
1.40 

+X-55 
X.68 

x-74 

4-X.7I 

1-54 
1.21 

+0.71 


h        m 

21  2.8 

21  54-3 

22  49.1 

23  47-9 
6 

0  50.3 

1  54-7 

2  58.1 

3  57-7 

4  52.2 

5  41-5 

6  26.4 

7  8.2 

7  48.3 

8  27.6 

9  7-5 

9  48.9 
10  32.6 

n  19.3 

12  9.0 

13  1.2 

13  54-8 

14  48.3 

15  40.6 

16  30.9 

17  19.4 

18  6.8 

18  54.0 

19  42.5 

20  33.7 

21  28.9 


Diff.  for 
I  Hour. 


m 
2.10 

2.21 

2.36 

2.53 
2.66 

2.68 
2.58 
2.38 

a.x6 
X.96 
1.80 

X.70 
X.65 
X.64 

X.69 

1-77 
X.88 

2.0X 
2.13 

2.2X 

2.24 
2.2X 

a.  14 
2.06 

1.99 

1.96 

1.99 

2.07 

2.21 
a.39 


Noon. 


d 
25.6 

26.6 

27.6 

28.6 
0.2 
1.2 

2.2 

3.2 

4.2 

5-2 
6.2 

7.2 

8.2 

9.2 

10.2 

II.2 
12.2 
13.2 

14.2 
152 
16.2 

17.2 
18.2 
19.2 

20.2 
21.2 
22.2 

23.2 
24.2 
25.2 

26.2 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Roar. 

Right 
Atcansion. 

Diflf.  for 
X  Minute. 

Declination. 

DiflF.  for 
X  Minute. 

Hour. 

Right 
Ascension. 

Diff.  for 
I  Minute. 

Declination. 

Diflf.  for 
I  Minute. 

TI 

lURSD 

AY  5 

• 

SATURDAY  7, 

h 

m       • 

• 

• 

» 

m 

99 

h 

m        ■ 

■ 

0 

/ 

u 

09 

0 

14  49   12.10 

a. 5956 

S.2I 

29 

55.0 

XX. 467 

0 

16 

58  31.14 

a.7349 

S.27 

13 

47.1 

a.473 

I 

14 

51  48.01 

a. 6014 

21 

41 

18.4 

XX.3IX 

I 

17 

I    15.20 

a.  7337 

27 

16 

9-4 

3.37X 

2 

14 

54  24-27 

2.607X 

21 

52 

32.3 

H.I53 

2 

17 
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31 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 


45.85 

42.37 
39.  z6 

36. 2Z 

33.53 

3Z.Z2 

28.99 

27.13 
25.55 

24.24 
23.21 
22.46 

22.00 
21.82 
21.92 
22.31 
22.98 

23.94 
25.20 

26.75 

28.58 

30.70 

33." 
35.82 

38.82 


X.9398 
i.94i« 
X.9487 
X.953X 
x.957« 
X.9633 
1.96(17 

X.9713 
I.97S9 
X.9805 

x.gSsa 

X.9899 

1.9946 
t»9993 

a.o(Hi 
2.0088 
S.0136 
3.ox8s 
3.0334 
3. 0283 
8.0329 
3,0378 
3.0437 
3.0476 
3.0534 


N.Z7 
z8 
18 
z8 
z8 
z8 
z8 

19 

19 

19 

19 

19 

19 
20 

20 

20 

20 

20 

20 

2Z 
21 
21 
21 
21 
N.2I 


54 

5 

15 
26 

36 


22.0 
Z.8 

37.4 
8.6 

35.5 
46  58.0 

57  z6.o 

29-5 

38.4 
42.7 

42.3 

37.1 
27.  z 

Z2.2 

52.4 

27.7 

57.9 
23.0 

43.0 

57.7 
7.2 

II. 4 

10.2 

3.6 
51.4 


7 

17 

27 

37 

47 

57 

7 
16 

26 

35 

45 

54 

3 

13 
22 

31 
40 

48 


It.  104 
XS.074 


n.97x 
11.9x9 
XX.867 
XX.8X3 
11.758 

M.70S 
X1.647 

IX. 590 

11.53a 

n.473 

11.4x3 

xi.ssa 

XX.39X 
XX.339 
XX. 166 
XX.  103 

XI.037 
XO.97X 
X0.904 
XO.836 
to.  767 


X0.698 
X0.828 

10. 557 
XO.484 
X0.4XX 

XO.337 
XO.263 
10. 187 

XO.IIO 

10.033 
9>953 
9.873 
9.79« 
9.711 
9.629 
9.546 
9.461 

9.376 
9.389 

9.302 
9.X14 
9.025 
8.935 
8.843 
8.751 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

zi 

12 

13 
14 
15 

z6 

17 

18 

19 
20 

21 

22 

23 


o 

z 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


DiCfbr 


Declination. 


Diff.  tar 
xMinate. 


THURSDAY  Z9. 


h 

2 

2 
2 

2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


53 

55 
57 

59 

z 

3 
6 

8 

10 

Z2 

14 
16 

18 

20 

22 

24 
27 
29 
31 

33 
35 
37 
39 
4« 


t 
38.82 
42.  zz 

45.70 
49.58 
53.76 
58.23 
3.00 
8.06 

13-42 
19.07 
25.0Z 

31.24 

37.77 

44-59 
51.69 

59.09 
6.78 

14-75 
23.01 

31.55 
40.37 
49.48 
58.87 
8.53 


■ 

S.05t4 
3.0573 

3.  0633 
3.0673 
S.073X 
3.0770 
3.0819 
3.0868 
3.09x7 
3.0966 
3.XOX4 
8.XO63 
8.XZX3 
3.II60 
3.Z306 
3.X357 
3,1305 
3.1353 
S.X4OO 

3.1447 

3.X494 

3.X54* 
fl.X588 

fl.x634 


N.2I 
2Z 
22 
22 
22 
22 
22 
22 
22 

23 

23 

23 

23 

23 

23 

23 

23 

24 

24 

24 

24 
24 

24 

N.24 


48 

57 
6 

14 
23 
31 
39 
47 
55 
3 

ZI 

19 
26 

34 
41 
49 
56 

3 
10 

17 
24 
30 

37 
43 


51.4 

33.7 
10.4 

41.4 

6.7 
26.2 

39.8 
47-5 
49.3 
45.1 
34.8 
18.4 

55.8 
26.9 
51.8 
10.3 
22.4 
28.0 
27.1 
19.6 

5.5 
44.6 

17.0 

42.7 


FRIDAY  20. 


3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


44 
46 

48 
50 
53 
55 
57 

59 

I 

3 
6 

8 

10 

12 

15 

17 

19 
21 

24 
26 

28 
30 
33 
35 
37 


18.47 
28.69 
39.18 

49-93 

0.95 
12.24 

23-79 
35.60 
47.67 

59.99 
Z2.56 

25-38 

38.45 

51.76 

5.31 
19.09 

33.10 

47.34 
1.81 

16.50 

31.40 

46.52 
Z.85 

17.38 
33.10 


3.X680 
S.X736 
3.X77© 
3.x8x4 
S.X859 

3. 1909 

B.X947 
«-X990 

3.8038 
3.3074 
8.3XX6 
8.8X57 

3.8X98 
3.3238 

3.2277 

2.3316 

«-a354 

8,2392 

8. 2430 
ft. 8466 
3.8502 

8.3537 
3.3571 
8.2604 

8.2637 


N.24 

24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

25 

26 

26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
N.26 


50    X.5 

6.8S6 

56  13.4 

6.X40 

2  Z8.3 

6.024 

8  16.2 

5.906 

Z4    7.0 

5.788 

Z9  50.8 

5.670 

25  27.4 

5*549 

30  56.7 

^428 

36  z8.8 

5.307 

41  33.6 

5.185 

46  4Z.0 

5-063 

51  41.0 

4.938 

56  33.5 

4.8x3 

I  18.5 

4.688 

5  56.0 

4.^ 

10  25.9 

4.434 

Z4  48.1 

4.306 

19     2.6 

4.X77 

23     9.4 

4.048 

27     8.4 

3.9x8 

30  59.6 

5.787 

34  42.9 

3.656 

38  18.3 

8.5M 

41  45.8 

3.39t 

45     5.3 

S«ts8 

8.7^ 

8.658 

8.564 

8.469 
8.373 

8.270 

8.X78 

8.079 

7.980 

7.879 
7.777 
7.675 
7.571 
7.467 
7.368 

7.255 

7. 147 

7.039 

6.930 

6.880 
6.708 
6.596 
6.484 
6.37X 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Right 

DifLfor 

DecUnAdon. 

DiflLfor 

Hour. 

Right 

Diff.for 

DeclinatioiL 

DiflE-for 

zMfaiate. 

X  Minute. 

Aacention. 

z  Minnie. 

X  Minnto. 

SA 

TURD> 

LY  21 

>• 

MONDAY  23. 

hat 

t 

• 

f      • 

• 

h    m       a 

a 

•       *        • 

• 

4  37  33.10 

a.a^ 

N.26 

45     5.3 

S-asS 

0 

6  28  24.04 

1.3100 

N.26  39  28.3 

3.575 

4  39  49-oa 

S.8D69 

26 

48  16.8 

S.X14 

z 

6  30  43.2Z 

•.3x89 

26  35  49.5 

S.718 

4  4a     5.13 

s.^T'^x 

26 

51  20.2 

a.989 

2 

6  33     2.31 

1.3x78 

26    32      2.Z 

3.861 

4  44  ai.44 

t.a733 

26 

54  15.5 

1.854 

3 

6  35  2Z.35 

1.3x66 

26  28    6.Z 

4.005 

4  46  37.93 

3.19QS 

26 

57    2.7 

1.7x8 

4 

6  37  40.31 

1.3x53 

26  24    Z.5 

4.X47 

4  48  54.59 

«.279x 

26 

59  41.7 

1.381 

5 

6  39  59.19 

1.3x40 

26  Z9  48.4 

4.190 

4  51  ".4a 

a.a8z9 

27 

2  Z2.5 

a.445 

6 

6  42  17.99 

1.3x16 

26  Z5  26.7 

4.431 

4  53  28.42 

a.  1847 

27 

4  35.1 

1.307 

7 

6  44  36.70 

1.3XX0 

26  zo  56.5 

4.574 

4  55  45.58 

••aSTs 

27 

6  49.4 

9.X69 

8 

6  46  55.31 

1.3094 

26    6  17.8 

4.7x6 

4  58    2.90 

••9899 

27 

8  55.4 

9.0SX 

9 

6  49  13.83 

1.3078 

26     z  30.6 

4.857 

5    0  20.37 

9.1984 

27 

10  53-1 

1.891 

zo 

6  5Z  32.25 

i.3o6x 

25  56  35.0 

4.997 

5     a  37.99 

s.fl949 

27 

Z2  42.4 

1.75a 

zz 

6  53  50.56 

1.304a 

25  51  30.9 

^X38 

5    4  55.76 

S.1973 

27 

14   23.4 

z.6xi 

Z2 

6  56     8.75 

1.3083 

25  46  18.4 

5.178 

5     7  13.67 

«.«995 

27 

15   55.9 

1.47a 

13 

6  58  26.83 

a.  3003 

25  40  57.5 

5.4x7 

5     9  31.70 

9.30x6 

27 

Z7  20.0 

x.33a 

14 

7    0  44.79 

1.1983 

25  35  28.3 

5.556 

5  zi  49.86 

9.997 

27 

18  35.7 

X.X9X 

15 

7    3     2.63 

9.1961  . 

25  29  50.8 

5.694 

5  14    8.14 

a. 3057 

27 

19  42.9 
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16 

7     5  20.34 

1.194X 

25  24     5.0 

5.831 

5  16  26.54 

9.3076 

27 

20  4Z.5 

17 

7    7  37.92 

1.1920 

25  18  Z0.9 

5.970 

5  18  45.05 

fcSOSH 

27 
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0.764 

z8 
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1.1898 
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6.107 
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9.3XXI 

27 

22  13.2 

0.611 

19 
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1.1874 

25     5  58.1 

6.143 

5  23  22.38 

9.3117 

27 

22  46.2 

0.478 

20 

7  14  29.87 

1.1850 

24  59  39.4 

6.379 

5  25  41.19 

a-SMa 

27 

23  10.6 

0.335 

21 

7  16  46.90 

1.1816 

24  53  12.6 

6.5x4 

5  28    0.08 
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27  23  26.4 
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22 
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24  46  37.7 

6.649 
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S 

1.3x70 
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N.27 
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23 

7  2Z  20. 5Z 
TI 

1.1776 
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N.24  39  54.7 
Y  24. 

6.793 

5  3a  38.12 

9.3x81 

N.27 

23  32.2 
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0 
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1.1750 

N.24  33    3-7 

6.9x6 
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1.3x93 

27 
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O.14Z 

z 
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1.1713 
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7.049 

5  37  16.44 
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27 
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2 
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24  z8  57.8 
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27 
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3 
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5  41  55.01 
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27 

21  59.8 
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4 
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1.1643 

24      4   20.  Z 

7.445 

5  44  14.37 

1.3130 

27 

21  15.0 
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5 

7  34  57.59 

1.16x4 

23  56  49.5 

7.574 

5  46  33.77 

1.3137 

27 

20  21.5 

0.964 

6 

7  37  13.19 

1.1586 

23  49  IZ.2 

7.703 

5  48  53.ai 

1.3143 

27 

19  19.3 

X.Z09 

7 

7  39  28.62 

1.1557 

23  4Z  25.  z 

7.832 

5  52  12.68 

S.3148 

27 

18     8.4 

X.155 

8 

7  41  43.88 

1.2528 

23  33  31.3 

7.96X 

5  53  3a.  18 

1.315a 

27 

16  48.7 

Z.40Z 

9 

7  43  58.96 

1.2498 

23  25  29.8 

8.088 

5  55  51.70 

1.3354 

27 

15  20.3 

X.546 

zo 

7  46  Z3.86 

1.1469 

23  Z7  20.7 

8.1x5 

5  58  11.23 

1.3156 

27 

13  43-2 

X.69X 

zz 

7  48  28.59 

1.1440 

23     9    4.0 

8.34X 

6     0  30.78 

1.3158 

27 

II  57.4 

Z.836 

Z2 

7  50  43.14 

9.2409 

23     0  39.8 

8.466 

6     a  50.33 

1.3158 

27 

10     2.9 

1.982 

13 

7  52  57.50 

1.1376 

22  52    8.Z 

8.590 

6     5     9-87 

1.3157 

27 

7  59.6 

I.X17 

14 

7  55  ZZ.68 

1.1348 

22  43  29.0 

8.7x4 

6     7  29.41 

1.3156 

27 

5  47.6 

1.171 

15 

7  57  25.68 

1.13x7 

22  34  42.4 

8.837 

6     9  48.94 

9.3153 

27 

3  26.9 

1.417 

z6 

7  59  39.49 

1.1287 

22  25  48.5 

8.959 

6  la    8.45 

1.3149 

27 

0  57.5 

a.  563 

17 

8     z  53.  Z2 

1.1156 

22  z6  47.3 

9.08X 

6  14  27.93 

1.3144 

26 

58  19.3 

1.708 

z8 

8    4    6.56 

1.1114 

22     7  38.8 

9.109 

6  z6  47.38 

1.3139 

26 

55  32.5 

1.851 

19 

8    6  Z9.8Z 

1.1x91 

2Z    58    23.  Z 

9.31X 

6  Z9    6.80 

1.3134 

26 

52  37.0 

1.997 

20 

8     8  32.87 

l.ix6x 

2Z  49    0.3 

9.439 

6  az  a6.z9 

1.3117 

26 

49  32.8 

3.X41 

2Z 

8  zo  45.74 

1.1x19 

21  39  30.4 

9.557 

6  23  45-53 

1.32x8 

26 

46  20.0 

3.186 

22 

8  Z2  58.42 

1.1098 

21  29  53.5 

9.^4 

6  a6    4.81 

1.3109 

26 

42  58.5 

S.43X 

23 

8  Z5  Z0.9Z 

a.ao67 

21    20      9.5 

9.79X 

6  tS  34.04 

1.3100 

N.26 

39  28.3 

S.575 

24 
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N.2Z    ZO  Z8.5 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1* 

Name  and  Direction 

Noon. 

P.  L. 

of 

Illh- 

P.  L. 

of 

Vlh. 

P.  L. 
of 

IXh. 

P.  L. 

of 

of  Object 

Diff. 

DiflE. 

Diff. 

Diff. 

• 

«         m 

m         t         m 

• 

M 

e         * 

It 

I 

Aldebaran 

W. 

97 

34  30 

saAS 

99  ai  19 

3252 

loi     8 

39 

9238 

loa  56 

0 

9334 

Mars 

W. 

76  48  47 

aaof' 

78  37     8 

9188 

80  35 

54 

9172 

82  15 

3 

3157 

Pollux 

w. 

54 

59   19 

saia 

56  47  39 

3x95 

58  36 

4 

9x80 

60  35 

a 

9i6s 

Sun 

E. 

53 

a6  39 

8533 

5x  46  II 

9518 

50     5 

23 

3503 

48  24 

14 

3489 

a 

Aldebaran 

W. 

III 

58  23 

ai66 

113  47  42 

8156 

115  37 

16 

9148 

117  37 

a 

3140 

Mars 

W. 

91 

36  24 

9088 

93  17  42 

«075 

95     9 

19 

9063 

97     I 

15 

3039 

FV>llux 

W. 

69 

35  2i 

9096 

71  26  37 

90S4 

73  17 

51 

9072 

75     9 

33 

2062 

Regulus 

W. 

32 

36     I 

ao85 

34  27  23 

»73 

36  19 

3 

3069 

38  II 

I 

205a 

Sun 

E. 

39 

53  52 

8439 

38  10  59 

9419 

36  37 

52 

34x3 

34  44 

34 

9404 

6 

Sun 

W. 

17 

3a  a6 

«5a5 

19  13     5 

951 1 

20  54 

3 

3503 

22  35 

13 

9500 

a  Aquil» 

E. 

65 

57  ai 

•891 

64  34  51 

«9«9 

6a  53 

9 

3970 

61    33 

19 

3015 

Fomalhaut 

E. 

89 

6  33 

9383 

87    23    34 

3396 

85  38 

53 

9409 

83  55 

31 

3424 

a  Pegasi 

E. 

III 

I  55 

9366 

109  15     6 

3973 

107  a8 

27 

338l 

105  41 

59 

3989 

7 

Sun 

W. 

31 

0  30 

«530 

32  41     a 

9543 

34  21 

17 

3554 

36  I 

15 

3569  i 

Fomalhaut 

E. 

75 

24  37 

«5i7 

73  43  48 

9540 

72     3 

31 

3564 

70  33 

47 

3589 

o  Pegasi 

E. 

96 

53  23 

1348 

95     8  34 

9364 

93  24 

7 

3379 

91  40 

a 

3395 

8 

Sun 

W, 

44 

15  53 

9630 

45  53  40 

9<tf» 

47  31 

3 

9687 

49     8 

I 

t704 

Fomalhaut 

E. 

63 

14  16 

9736 

60  38  34 

9769 

59     3 

16 

9805 

57  28 

55 

3844 

o  Pegasi 

E. 

83 

5  42 

9486 

81  34     9 

9507 

79  43 

5 

9597 

78    a 

29 

9548 

9 

Sun 

W. 

57 

6  33 

9803 

58  40  56 

60  14 

55 

9849 

61  48 

38 

1 
9R69 

Venus 

W. 

35 

ao  40 

9887 

26  53  15 

3905 

28  25 

27 

9924 

29  57 

16 

394s   i 

Fomalhaut 

E. 

49 

50   lO 

3063 

48  21   18 

31  iS 

46  53 

30 

3175 

45  26 

51 

3336 

a  Pegasi 

E. 

69 

47     3 

9660 

68     9  32 

3«r 

66  32 

34 

3711 

64  56 

9 

9736 

a  Ai  ietis 

E. 

XII 

42  54 

9466 

110     0  53 

9484 

X08   19 

17 

3503 

106  38 

8 

3531 

lO 

Sun 

W. 

69 

29  48 

9969 

71     0  49 

3981 

72  31 

25 

3001 

74     I 

37 

S019 

Venus 

W. 

37 

30  ay 

y>i7 

38  59  54 

3*-^ 

40  zS 

5S 

3<>74 

41  57 

39 

3093 

a  Pegasi 

E. 

57 

a  39 

9»73 

55  29  45 

9909 

53  57 

-9 

2932 

52  25 

51 

«9e^ 

a  Arietis 

E. 

98 

x8  49 

9614 

96  40   13 

9632 

95     2 

2 

9650 

93  24 

15 

366.! 

XI 

Sun 

W. 

8x 

a6  51 

31" 

82  54  47 

3"9 

84  22 

21 

3146 

85  49 

35 

JI63 

Venus 

W. 

49 

15  25 

3184 

50  4t   53 

3209 

5^     ^^ 

0 

3219 

53  33 

47 

sns  ■ 

a  A  tie  t  is 

E. 

85 

21    14 

975^ 

83  45  45 

2/69 

Sz  10 

37 

9786 

80  35 

51 

iflo.  ! 

Aldebaran 

E. 

XI7 

3     2 

9»2i 

115  29     4 

9838 

113  55 

25 

2652 

iia  22 

4 

^'- 

xa 

Sun 

W. 

93 

0  52 

3*42 

94  26   12 

3255 

95  51 

16 

3270 

97   x6 

3 

33^ 

Venus 

W. 

60 

37  5» 

3313 

62     I   54 

33-t? 

63  ^5 

34 

3342 

64  48 

57 

53W 

a  A r ietis 

E. 

7a 

46  36 

2«r5 

71    X4     3 

2.-^i*6 

69  41 

31 

2901 

63     9 

14 

■9x4 

Aldebaran 

E. 

104 

5'i  35 

9931 

1^3     7  53 

29Ai 

101  36 

30 

2954 

xoo     5 

30 

•966 

Ma&s 

E. 

144 

57  52 

9610 

1-23  23  37 

9^32 

121  49 

3^ 

9854 

120  15 

54 

-43 

U 

Sun 

W. 

104 

16     9 

3345 

105  39   28 

3357 

107    a 

34 

3367 

108  35 

38 

1 
S377   , 

Vknus 

w. 

71 

42    12 

3416 

73     4   lo 

34<' 

74  25 

5'J 

3437 

75  47 

31 

3447    t 

a  \i\\i\\j6 

w. 

43 

53  4^ 

4628 

44  55  41 

45V> 

45  5^ 

49 

44^ 

47     3 

0 

44U 

,  a  Aiictis 

E. 

60 

31   44 

9973 

59     0  58 

9984 

57  3^ 

^5 

iy94 

56     0 

5 

300* 

!   Aldebaran 

E. 

92 

33     4 

SOio 

91     3   16 

3030 

i^9  33 

41 

3C40 

88     4 

18 

ym 

,   M.vRS 

1 

E. 

iia 

SO  46 

9897 

no  58  23 

9905 

109  26 

II 

99x4 

107  54 

10 

"^ 
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NOVEMBER,  1896. 


3 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


22 


«3 


24 


25 


26 


27 


28 


29 


30 


Name  and  Direction 
of  Object 


L 


a  Peg^si  W. 

a  Arietis  W. 

Regulus  £  . 

Jupiter  E  . 

Spica  £ . 

a  Arietis  W. 

Aldebaran  W. 

Regulus  £ . 

Jupiter  £ . 

Spica  £ . 

a  Arietis  W. 

Aldebaran  W. 

Regulus  £ . 

Jupiter  £ . 

Spica  £ . 

Sun  £ . 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Spica  £ . 

Sun  £ . 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Spica  £ . 

Sun  £ . 

Aldebaran  W. 

Mars  W. 

Pollux  W. 

Spica  £  . 

Sun  £ . 

Aldebaran  W. 

Mars  W. 

Pollux  W. 

Spica  £  . 

Sun  £ . 

Mars  W. 

Pollux  W. 

Regulus  W. 

Sun  £ . 

Pollux  W. 

Regulus  W. 

Jupiter  W. 

Sun  £ . 


Noon. 


90  23  36 

47  38  51 

64  31  10 

74  35  31 

118  33  17 


60 
29 

52 


o  23 

19  34 
5  24 


62  16  14 
106     8     3 

72  34  o 
41   19  20 

39  28  41 
49  46     o 

93  31  38 
133  45     3 

85  20  50 

53  46  25 
36  II  I 
80  42  27 

122     o  17 

98  22  30 

66  34  25 

49  33  55 

67  38  34 
109  59  49 

79  42     3 

63  14  44 

36  59  57 

54  18     o 

97  42     3 

93  9  17 
77  15     2 

50  35     6 

40  39  7 
85     5  21 


P.  L. 

of 

Diff. 


91 
64 

27 

72 


35 
31 

31 

8 


52 

51 
12 

52 


78  48  59 
41  50  25 
31   10  44 

58  53  9 


3067 
2912 
2883 
2922 
2887 

a843 
3112 
2823 
2861 
8825 

2771 
2910 
2756 

2793 
2756 

3M3 

2692 
2780 

2577 
2679 
3051 

2603 
2668 
2485 
2591 
2951 

2560 
2385 
2523 
2495 
2843 

2455 
2281 
2406 

2395 
2732 

2176 

2297 
2287 
2621 

2200 
2189 
2228 
2522 


Illh. 


91  52  26 

49  10  54 
62  58  30 

73  3  40 

117  o  42 

61  33  55 

30  47  29 

50  31  26 
60  43  5 

104  34  8 


74 
42 

37 

48 

91 
132 

86 

55 

37 

79 
120 

100 

68 

51 

65 
108 


9 

51 

53 
II 

56 

17 

57 
21 

50 

5 

31 

I 
II 

15 

59 

28 


6 
26 

15 
23 
13 
46 

41 
19 
27 
19 
7 

21 
48 
30 
27 
35 


81  21  53 
64  58  40 
38  40  38 
52  36  40 
96  8  31 

94  51  34 

79  I  30 
52  18  32 

38  55  25 
83  29  23 

93  24  55 
66  17  55 
29  17  30 
70  30  25 

80  37  27 

43  39  9 
32  58  30 
57   12  26 


P.  L. 

of 

Diff. 


3060 
2904 
2876 
2914 
2880 

2835 

3077 
2815 
2852 
2818 

2761 
2891 
2747 
2785 
2747 
313a 

268X 
2765 
2566 
s668 
3039 

2592 
2655 

2472 
2580 
2938 

2547 
2372 
2508 

2483 
2830 

2442 
2267 

2392 
2383 
2717 

2164 

2285 
2274 
2607 

21S9 
2178 
2215 
2512 


Vlh. 


93  21  25  3053 
50  43  8  2895 
61  25  41  2869 

71  31  39  2907 

115  27  57  2873 

63  7  38  2826 
32  16  7  3047 
48  57   18  2807 

59     9  45  2845 

103     o     3  2809 

75  44  25  2752 

44  23  56  2873 

36  17  37  2738 

46  36  35  2775 

90  20  36  2738 

130  50  15  3120 

88  34  47  2670 

56  56  33  2750 

39  30  9  2554 
77  27  56  2657 

119     I  42  3026 

10 1  40  27  2580 

69  49  29  2640 

52  57  23  2460 

64  20     4  2568 
106  57     4  2924 

83     2     I  2533 

66  42  55  2359 

40  21  40  2493 

50  55     3  2470 

94  34  42  2816 

96  34     9  8429 

80  48   18  2254 

54  2  18  2378 

37  II   26  2371 

81  53     6  2703 

95  14  17  2151 
68  4  17  2271 
31  4  8  2261 
68  51  40  2595 

82  26   II  2178 

45  28  10  2168 
34  46  35  2203 

55  31   29  2501 


P.L. 

of 
Diff. 


IXh. 


94  50  32 
52  15  33 
59  52  42 
69  59  29 

"3  55  3 

64  41  32 

33  45  22 

47  22  59 

57  36  15 
loi  25  47 

77  19  56 
45  56  49 

34  41  47 

45  I  34 
88  44  47 

129  22  30 


90 

58 

41 

75 
117 


12 

32 
10 

50 
32 


7 
6 

7 

19 
2 


103  19  49 
71  27  29 

54  39  32 
62  40  25 

105  25  16 

84  42  28 

68  27  29 

42  3  3 
49  13  8 
93  o  35 

98  17  2 
82  35  25 

55  46  24 

35  27  10 
80  16  30 

97  3  58 

69  50  59 
32  51  5 
67  12  38 

84  15  II 

47  17  26 

36  34  58 
53  50  17 
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GREENWICH  MEAN  TIME, 


LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

o| 

Name  and  Direction 

Midnight. 

of 

XVh. 

of 

XVI I  Ih. 

of 

XXIh. 

of 

^ 

0 

of  Object 

■ 

Diff. 

Diflf. 

Diflf. 

Diflf. 

m        t        tt 

m         t         m 

m        »        M 

•              *             H 

22 

a  Pegasi 

W. 

96     19    48 

3039 

97  49  12 

3034 

99  18  43 

3027 

100   48    22 

3033 

a  Arietis 

W. 

53  48     9 

2878 

55  20  56 

2869 

56  53  54 

286X 

58    27      3 

2852 

Regulus 

E. 

58  19  34 

2854 

56  46  16 

2847 

55  12  49 

2839 

53  39  12 

2831 

Jupiter 

E. 

68  27   10 

289a 

66  54  41 

2884 

65  22     2 

2876 

63  49  13 

2669 

Spica 

E. 

112  21  59 

2857 

no  48  45 

2849 

109  15  21 

2842 

107  41  47 

2834 

23 

a  Arietis 

W. 

66   15  38 

2808 

67  49  56 

2799 

69  24  25 

2790 

70  59     6 

2780 

Aldebaran 

W. 

35  15   12 

2993 

36  45  33 

2971 

38  16  22 

2950 

39  47  38 

2929 

Regulus 

E. 

45  48  30 

2791 

44   13  50 

278a 

42  38  58 

2773 

41     3  55 

2763 

Jupiter 

E. 

56     2  34 

2828 

54  28  42 

2819 

52  54  39 

281X 

51  20  25 

2802 

Spica 

E. 

99  51  20 

2792 

98  16  42 

2783 

96  41  52 

2775 

95     6  51 

8766 

H 

a  Arietis 

W. 

78  55  40 

2732 

80  31  37 

2722 

82     7  48 

2712 

83  44  12 

270Z 

Aldebaran 

W. 

47  30     3 

2841 

49     3  38 

2825 

50  37  34 

2809 

52  II  50 

2795 

Regulus 

E. 

33     5  45 

2719 

31  29  30 

2710 

29  53     3 

2700 

28  16  23 

2690 

Jupiter 

E. 

43  26  22 

2757 

41  50  58 

2747 

40  15  21 

2738 

38  39  32 

2729 

Spica 

E. 

87     8  45 

2719 

85  32  31 

2709 

83  56     3 

2699 

82  19  22 

2689 

Sun 

E. 

127  54  32 

3098 

126  26  20 

3086 

124  57  53 

3074 

123  29  12 

3063 

25 

a  Arietis 

W. 

91  49  42 

2648 

93  27  32 

2638 

95     5  36 

2626 

96  43  55 

26XS 

Aldebaran 

W. 

60     7  57 

2723 

61  44     6 

2709 

63  20  34 

2695 

64  57  20 

268Z 

Mars 

W. 

42  50  20 

2532 

44  30  49 

2320 

46  II  35 

2508 

47  52  37 

2497 

Spica 

E. 

74  12  28 

2636 

72  34  22 

2625 

70  56     I 

2614 

69  17  25 

2603 

Sun 

E. 

116     2     7 

300Z 

114  31   56 

2989 

113     I  30 

2976 

in  30  47 

2964 

26 

a  Arietis 

W. 

104  59  28 

2556 

106  39  23 

2544 

108  19  35 

2533 

no    0    3 

«S20 

Aldebaran 

W. 

73     5  47 

2614 

74  44  23 

2600 

76  23  18 

2587 

78     2  31 

2573 

Mars 

W. 

56  21  59 

2435 

58     4  44 

2423 

59  47  46 

2410 

61  31     6 

2398 

Spica 

E. 

61     0  29 

2544 

59  20  17 

2532 

57  39  48 

2520 

55  59     3 

2507 

Sun 

E. 

103  53  12 

2898 

102  20  51 

2884 

100  48  12 

2871 

99  15  16 

2838 

27 

Aldebaran 

W. 

86  23   13 

2507 

88     4  16 

2494 

89  45  38 

8481 

91  27  18 

2467 

Mars 

W. 

70  12  21 

2333 

71  57  32 

2320 

73  43     3 

2307 

75  28  53 

2294 

Pollux 

W. 

43  44  46 

2464 

45  26  50 

2449 

47     9  15 

«435 

48  52     0 

2420 

Spica 

E. 

47  30  55 

2445 

45  48  25 

2433 

44     5  37 

S420 

42  22  31 

3408 

Sun 

E. 

91  26     9 

2788 

89  51  25 

2773 

88  16  22 

2760 

86  41     I 

2745 

28 

Aldebaran 

W. 

100     0  12 

2405 

loi  43  40 

2393 

103  27  25 

238Z 

105  II  27 

2369 

Mars 

W. 

84  22  52 

2228 

86  10  38 

2215 

87  58  43 

2202 

89  47     8 

2189 

Pollux 

W. 

57  30  50 

2350 

59  15  36 

2337 

61     0  41 

2324 

62  46     6 

2310 

Spica 

E. 

33  42  36 

2347 

31  57  45 

2336 

30  12  38 

2324 

28  27  14 

2313 

Sun 

E. 

78  39  36 

2675 

77     2  23 

2661 

75  24  51 

2648 

73  47     I 

2634 

29 

Mars 

W. 

98  53  57 

2127 

100  44  15 

2Il6 

102  34  50 

2104 

104  25  43 

2093 

Pollux 

W. 

71  37  59 

2246 

73  25  18 

2235 

75  12  54 

2223 

77    0  48 

82IZ 

Regulu^ 

W. 

34  38  21 

2236 

36  25  55 

2223 

38  13  48 

2212 

40     I  58 

2200 

Sun 

E. 

65  33  18 

2569 

63  53  41 

2557 

62  13  47 

2545 

60  33  36 

2533 

;o 

Pollux 

W. 

86     4  27 

2159 

87  53  57 

2149 

89  43  42 

2140 

91  33  40 

2132 

Regulus 

W. 

49     6  58 

2147 

50  56  45 

2138 

52  46  46 

2130 

54  37     0 

2122 

Jupiter 

W. 

38  23  38 

2180 

40  12  35 

2170 

42     I  47 

2 161 

43  51   14 

2151 

Sun 

E. 

52     8  51 

2482 

50  27   12 

2472 

48  45  20 

2464 

47     3  16 

2457 
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AT  GREENWICH  APPARENT  NOON. 


Q 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

Si7N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

S[/J\r. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


a 
o 

o 
.£3 


Q 


I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 
23 
24 

25 

26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m        8 

6  32  46.35 
6  37  6.42 
6  41  27.10 

6  45  48.37 
6  50  10.20 

6  54  32.56 

6  58  5542 

7  3  18-75 
7  7  42.51 

7  12  6.67 
7  16  31.20 
7  20  56.07 

7  25  21.23 
7  29  46.68 
7  34  12.36 

7  38  38.26 

7  43  4-33 
7  47  30-56 

7  51  56.90 

7  56  23.34 

8  o  49.84 

8  5  16.37 
8  9  42.91 
8  14  9.41 

8  18  35.85 
8  23  2.20 
8  27  28.42 

8  31  54.48 
8  36  20.35 
8  40  45.99 

8  45  11.37 


18  49  36.44 


Diflf.  for 
z  Hour. 


NoTS. — Hie  mean  time  of  semidiame 


8 
0.823 

0.849 

0.874 

0.898 
0.921 
0.942 

0.962 
0.981 
0.998 

I. 014 
1.029 
1.042 

1.054 
1.065 

1.075 

1.083 
1.090 
1.095 

1. 100 
1. 103 

1. 105 

1. 106 
1. 105 
1. 103 

1. 100 
1.095 
1.089 

1. 081 

1.073 
1.063 

1. 051 
1.038 


Apparent 
Declination. 


It 


S.2I  56  26.8 
22  5  14.4 
22  13  36.3 

22  21  32.4 
22  29  2.4 
22  36  5.9 

22  42  42.9 
22  48  53.0 
22  54  36.1 

22  59  52.0 

23  4  40.6 
23  9  1.6 

23  12  55.0 
23  16  20.6 
23  19  18.4 

23  21  48.1 

23  23  49.9 
23  25  23.5 

23  26  28.9 

23  27  6.1 
23  27  15.1 

23  26  55.8 
23  26  8.2 

23  24  52.3 

23  23  8.1 
23  20  55.7 
23  18  15.2 

23  15  6.5 
23  II  29.7 

23  7  25.1 
23  2  52.6 

S.22  57  52.4 


DiflF.  for 
X  Hoar. 


n 


-22.51 

21.45 

20.38 
-19.30 

18.20 

17.09 

-15.98 
14.86 

13.73 

-12.59 
11.45 

10.30 

-  9.15 

7.99 
6.82 

-  5.66 

4-49 
3.32 

—  2.14 

—  0.96 
+  0.22 

+  1.39 
2.57 
3.75 

+  4-93 
6.10 

7.28 

+  8-45 
9.61 

10.77 
11.93 

+13.08 


Semi- 
diameter. 


6 
6 

6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


16 


6.02 
6.16 
6.30 

6.44 

6.57 
6.70 

6.83 

6.95 
7.07 

7.18 
7.29 
7.40 

7.50 
7.60 

7.69 

7.78 
7.86 

7.94 

8.01 
8.07 
8.12 

8.17 
8.21 
8.25 

8.28 
8.31 

8.33 

8.34 

8.35 
8.36 

8.36 
8.36 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


70.34 
70.42 
70.50 

70.58 
70.65 
70.72 

70.79 

70.85 
70.91 

70.96 
71.01 
71.06 

71.10 
71.14 
71.17 

71.20 
71.23 

71.25 

71.26 
71.27 
71.28 

71.28 
71.27 
71.26 

71.25 
71.23 
71.21 

71.18 

71.15 
71.12 

71.08 
71.03 


Eqnation  of 
Time, 
to  be 

Subtracted 
from 


Added  to 
Apparent 

Time. 


m        8 
10   33.58 
10    10.14 

9  46.08 

9  21.44 
8  56.23 
8  30.50 


8 
7 


4.27 
37.58 


7  10.45 

6  42.93 

6  15.03 

5  46.80 

5  18.27 

4  49.46 

4  20.42 

3  51.16 

3  21.73 

2  52.14 

2  22.43 
I  52.64 
I  22.78 

o  52.88 

o  22.99 

o  6.87 

o  36.67 

I  6.38 

I  35.96 

2  5.38 

2  34.61 

3  •  3.62 

3  32.36 

4  0.80 


DifLfor 
X  Hoar. 


8 
0.963 

0.989 
X.OI5 

1.039 
I.061 
1.082 

i.;o3 
1.122 

1.139 

1.155 
1.169 
1. 182 

1.195 
1.206 

1.215 

1.223 
1.230 
Z.236 

1.240  I 

1.243  I 
1.245 

1.246  ' 
1.245  i 

1.243  ; 

I 
1.240  I 

1.235  I 
1.229  j 

I 
Z.222  ' 

Z.213 

1.203 

1. 191 

1. 178  : 


roTn  the  sidereal  time. 


ter  passing  may  be  found  by  subtracting  o».ig 
TIpe  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that   south  declinations  arc  increating;  the   ,, 
sign  +  indicates  that  south  declinations  are  decreasing.  11 
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1 

Q 

4 

S 

s 

9 

0 

K 

THE 

SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Subtracted 

from 
Mean  Timei 

Tues. 
Wed. 
Thur. 

I 

2 

3 

h     m        s 
16   32   48.26 

16   37      8.25 

16   41    28.87 

8 

10.820 
10.846 
10.871 

S.2I    56    30.7 
22      5    18.Q 
22    13    39.6 

m 
-22.50 
21.44 
20.37 

m        ■ 
10    33.41 

10      9.98 

9  45-92 

s 
0.963 

0.989 

1.015 

h      m        8 
16   43    21.67 

16   47    18.23 

16   51    14.79 

Frid. 
Sat 

4 

5 
6 

16   45    50.07 

i6  50  11.83 
i6  54  34.11 

10.895 
10.918 
10.939 

22    21    35.4 
22    29      5.1 
22    36      8.3 

-19.28 
18.18 
17.08 

9  21.28 
8  56.07 

8  30.35 

1.038 
1. 061 
1.082 

16  55  11.35 

16  59    7.90 

17  3     4-46 

Men. 
Tues. 
Wed. 

7 
8 

9 

16  58  56.90 

17  3  20.14 
17     7  43.82 

10.959 
10.978 
10.995 

22    42    45.0 
22    48    54.9 

22  54  37-8 

-15.97 
14.85 

13-72 

8    4.13 

7  37-44 
7  10.32 

1. 102 

I.I2I 
I.I38 

17     7     1.02 

17  10  57-58 
17  14  54.14 

Thur. 

Frid. 

Sat 

10 
II 
12 

17  12     7.90 
17  16  32.34 
17  20  57.13 

II.OII 

11.026 
11.039 

22  59  53-4 

23  4  41.8 

23     9     2.6 

-12.58 
11.44 
10.29 

6  42.80 
6  14.91 
5  46.69 

I.I54 
1. 169 

1. 182 

17  18  50.70 
17  22  47.26 
17  26  43.82 

SC/N. 

Men. 

Tues. 

13 
14 
15 

17  25  22.21 
17  29  47.56 
17  34  13.16 

11.050 
II. 061 
II. 071 

23    12    55.8 
23    16    21.2 

23  19  18.8 

-    9.14 
7.98 
6.82 

5  18.16 

4  49-37 
4  20.33 

1. 194 
1.205 
1. 214 

17  30  40.37 

17  34  36.93 
17  38  33-49 

Wed. 
Thur. 
Frid. 

16 

17 
18 

17  38  38.96 

17  43     4-95 
17  47  31.08 

11.079 
ZI.086 
11.092 

23    21    48.5 
23    23    50.1 
23    25    23.6 

-    5.65 
4.48 

3.31 

3  51-09 
3  21.66 

2  52.08 

Z.222 
1.229 
1.235 

17  42  30.05 
17  46  26.61 
17  50  23.17 

Sat 

SC/N. 

Men. 

19 
20 

21 

17  51  57.34 

17  56  23.69 

18  0  50.10 

11.096 
11.099 

II.IOI 

23    26    29.0 

23  27     6.2 

23  27  I5.I 

-  2.14 

-  0.96 
+    0.22 

2  22.38 
I  52.60 
I  22.75 

1.239 
1.242 
1.244 

17  54  19-73 

17  58  16.29 

18  2  12.84 

Tues. 
Wed. 
Thur. 

22 

23 
24 

18     5  16.54 
18     9  42.98 
18  14    9.38 

1 1. 102 

II.IOI 

11.099 

23  26  55.8 

23  26     8.2 

23  24  52.3 

+    1.39 
2.57 

3-75 

0  52.87 
0  22.99 

1.244 
1.244 
1.242 

18     6    9.40 
18  10    5.96 
18  14    2.52 

0     6.86 

' 

Frid. 
Sat 

25 
26 

27 

18  18  35.73 
18  23     1.99 
18  27  28.12 

11.095 

II. 091 

11.086 

23  23     8.2 

23  20  55.8 
23  18  15.4 

+  4-93 
6.10 

7.27 

0  36.65 

1  6.35 
I  35-92 

1.239 

1.235 
Z.229 

18  17  59.08 
18  21  55.64 
18  25  52.20 

1 

\ 

1) 

Mon. 

Tues. 

Wed. 

'Thur. 

28 

29 
30 

31 

18  31  54.09 
18  36  19.87 
18  40  45.42 
18  45  10.72 

11.078 
11.069 

11.059 

11.048 

23  15     6.8 
23  II  30.2 
23     7  25.6 
23     2  53.3 

+  8.44 

9.61 

10.77 

11.93 

2     5-34 

2  34-56 

3  3-55 
3  32.28 

1.222 
1. 213 
1.203 
1. 191 

18  29  48.76 

18  33  45-31 
18  37  41.87 

18  41  38.43 

'prid. 

32     18  49  35.70 

11.034 

S.22  57  53.3 

+13.08 

4     0.71 

I.I78 

18  45  34.99 

Diff.  for  X  Hour. 

-f9".8565. 
(Table  III.) 
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THE  SUN'S 

4 

a 
o 

o 

a 

c 

rt 
0 
> 
0 

•s 

0 

»> 

«« 

Q 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diflf.  for 
1  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

1 
1 

TRUE  LONGITUDE. 

Diflf.  for 
z  Hoar. 

LATITUDE. 

X 

A' 

I 

2 

3 

336 

337 
338 

• 

249  51 

250  52 

251  53 

m 
27.0 
20.8 
15.8 

52 

ft 

305 
24.1 

18.9 

152.22 
152.27 
152.32 

00 
—      0.56 
0.60 
0.60 

9.9937168 
9-9936536 
9-9935917 

-26.6 
26.1 

25.5 

h      m        s 

7  15  26.80 
7  II  30.88 

7    7  34.97 

4 

5 
6 

339 
340 

341 

252  54 

253  55 

254  56 

I2.I 
9.4 
7.6 

53 
54 
55 

I5.I 
12.2 

10.2 

152.37 
152.41 

152.44 

—     0.58 

0.53 
0.44 

9.9935312 
99934722 
9.9934144 

"^4-9 
24-3 
23-7 

7     3  39.06 
6  59  43-15 
6  55  47.23 

7 
8 

9 

342 
343 
344 

255  57 

256  58 

257  59 

6.7 

6.5 
7.0 

56 
57 
58 

9.1 

8.7 
9.1 

152.47 
152.51 
152.54 

—     0.34 
0.22 

—  O.IO 

9-9933582 

9.9933034 
9.9932502 

-^3.1 
22.5 

21.8 

6  51  51.32 
6  47  55.41 
6  43  5950 

lO 

II 

12 

345 
346 

347 

258  60 

260  I 

261  .2 

8.2 

9-9 
12.1 

59 
0 

I 

10. 1 

II.6 
13.6 

152.56 
152.58 
1^2.60 

+  0.03 

0.15 
0.26 

9.9931987 
9.9931492 
9.993IOI4 

-21.1 
20.3 

19.4 

6  40     3.58 
6  36     7.67 
6  32  11.76 

13 
15 

348 
349 
350 

262  3 

263  4 

264  5 

14.6 
17.6 
21.0 

2 

3 
4 

15-9 
18.7 

21.9 

152.62 
152.63 
152.65 

+  0.35 
0.43 

0.47 

9-9930560 
9.9930127 
9.9929718 

-18.5 

17-5 
16.5 

6  28  15.84 
6  24  19.93 
6  20  24.02 

i6 

17 
i8 

351 
352 

353 

265  6 

266  7 

267  8 

24.8 
29.0 
33-6 

5 

6 
7 

25-5 
29-5 
33-9 

152.67 
152.68 
152.70 

• 

+  0.49 
0.47 

0.42 

9-9929335 
9.9928978 

9.9928649 

-15-4 
14.3 
13.2 

6  16  28.11 
6  12  32.19 
6     8  36.28 

19 

20 
21 

354 
355 
356 

268  9 

269  10 

270  II 

38.6 
44.2 

50- 1 

8 

9 
10 

38.7 
44.1 
49.8 

152.72 
152.74 
152.76 

+  0.35 

0.26 

+  0.14 

9.9928346 
9.9928071 
9.9927825 

—12.0 
10.9 

9-7 

6    4  40.37 
6    0  44.45 

5  56  48.54 

22 
23 

24 

357 
358 

359 

271  12 

272  14 

273  15 

56.7 

3-7 
II. 2 

II 

13 
14 

56.2 

3-0 
10.3 

152.78 
152.81 
152.83 

O.CX) 

—  0.13 
0.26 

9.9927607 
9.9927417 
9.9927253 

-8.5 

7.4 
6.3 

5  52  52.63 
5  48  56.72 
5  45    0.80 

25 
26 

27 

360 
361 
362 

274  16 

275  17 

276  18 

19.3 
28.0 
37.2 

15 
16 

17 

18.2 
26.7 

35-7 

152.85 
152.87 
152.89 

-0.39 

0.50 
0-59 

9.99271 14 
9.9927000 
9.9926909 

-  5-3 
4-3 
3.3 

5  41     4-89 
5  37    8.98 
5  33  13.06 

28 
29 
30 

31 

363 

364 

365 
366 

277  19 

278  20 

279  22 

280  23 

46.8 

57-0 

7.4 
18.2 

18 

19 
21 

22 

45.1 

55-1 

5-3 

15-9 

152.91 

152.93 
152.94 
152.95 

—  0.66 
0.71 
0.72 

—  0.69 

9.9926843 
9.9926795 
9.9926767 
9.9926759 

-  2.4 
1.6 

-  0.8 
0.0 

5  29  17.15 
5  25  21.24 

5  21  25.33 

5  17  29.41 

32 

367 

281  24 

29.2 

23 

26.7 

152.96 

—  0.64 

9.9926767 

+  0.7 

5  13  33.50 
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i/— Thei 
equ 
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Diff.  for  I  Hour, 
— 9'.8296. 
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THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

iHonr. 

Right 

Diflf.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

X  Minute. 

I  Minute. 

Ascension. 

z  Minnte. 

z  Minute. 

T 
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LY    I. 

THURSDAY  3. 

b 

m        8 

■ 

• 

t 

m 

m 

b 

m       t 

s 

• 

m 

m 

O 

13 

24  27.67 

3.3156 

S.I3 

52 

38.5 

X4.9X5 

0 

15 

23  30.71 

t.6411 

S.23  46 

22.9 

9.035 

I 

13 

26  46.80 

2.3221 

14 

7 

31.2 

14.841 

I 

15 

26     9.35 

2.6469 

23  55 

19.9 

8.864 

2 

13 

29     6.32 

a.  3286 

14 

22 

19.4 

14.7^ 

2 

15 

28  48.34 

2.6526 

24     4 

6.6 

8.692 

3 

13 

31    26.23 

«.335i 

14  37 
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14.687 

3 

15 

31   27.66 

2.6581 

24  12 

42.9 

8.518 

4 

13 

33  46- 53 

«.34i7 

H 

51 

41.9 

14.607 
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15 

34     7.31 

2.6636 

24  21 

8.7 
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5 

13 
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8.3483 

15 

6 
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15 
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24  29 
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6 

13 

38  28.33 

«.355i 

15 

20 
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14.44X 

6 

15 
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28.6 
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7 

13 
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2.3618 

15 

35 
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7 

15 
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8 

13 

43  11.75 

S.3686 

15 

49 

27.5 
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8 

15 
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13 
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3 
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9 
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lO 

13 
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31 
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II 

15 
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2.6980 
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13 
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2.3962 

16 

45 
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15 
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13 
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16 

59 

38.1 

X3.794 

13 
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14 
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16 
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2.7183 
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6.125 

17 

14 

4  47.58 
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17 

53 

59.6 
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17 

16 
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5.932 

18 

14 

7  13.67 
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18 

7 

19. 1 

X3.a69 

18 

16 

II  52.68 

2.7252 

26     0 

0.4 

5.738 

19 

14 

9  40.18 
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18 

20 

31.9 

X3.X57 

19 

16 

14  36.29 

2.7284 

26     5 

38.8 

5.543 

20 

14 

12     7.12 

2.4525 

18 

33 

38.0 
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20 

16 

17  20.09 

2.73x5 
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5.348 

21 

14 

14  34.48 

2.4596 

18 

46 
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16 
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32.4 

15.59a 

8 

12 

33 

25.23 

3.1280 

8 

13 

27.2 

15.564 

9 

10  56 

13.13 

a.0407 

4  10 

56.0 

15.623 

9 

12 

35 

33.03 

a.  1320 . 

8 

29 

0.0 

15.529 

lO 

10  58 

15.56 

S.Q409 

3  55 

17.8 

15.651 

10 

12 

37 

41.07 

2.1360 

8 

44 

30.7 

15. 49* 

II 

II     0 

17.99 

a.0405 

3  39 

37.9 

15.678 

II 

12 

39 

49.35 

2.1401 

8 

59 

59.3 

15.457 

12 

II      2 

20.42 

t.0405 

3  23 

56.4 

15.704 

12 

12 

41 

57.88 

a.  1443 

9 

15 

25.6 

15.418 

13 

II      4 

22.85 

8.0406 

3     8 

13.4 

I5.7a9 

13 

12 

44 

6.67 

3.1486 

9 

30  49.5 

15.377 

M 

II     6 

25.29 

t.0409 

2  52 

28.9 

15.75a 

14 

12 

46 

15.72 

2.1530 

9 

46 

10.9 

15.335 

15 

II     8 

27.75 

a.0413 

2  36 

43.1 

15.774 

15 

12 

48 

25.03 

a.  1574 

10 

I 

29.7 

15.292 

i6 

II  10 

30.23 

a.  0415 

2   20 

56.0 

15.795 

16 

12 

50 

34.61 

2.1620 

10 

16 

45.9 

15.247 

17 

II  12 

32.73 

a.0419 

2     5 

7.7 

15.815 

17 

12 

52 

44.47 

2.1667 

10 

31 

59.3 

15.200 

i8 

II  14 

35.26 

«.04«4 

I  49 

18.2 

15.833 

18 

12 

54 

54.62 

2.1715 

10 

47 

9.9 

15.15a 

19 

II  16 

37.82 

9.0431 

I  33 

27.7 

15.851 

19 

12 

57 

5.05 

2.1763 

II 

2 

17.5 

15.101 

20 

II  18 

40.43 

«.0438 

I  17 

36.1 

15.867 

20 

12 

59 

15.77 

2.1811 

II 

17 

22.1 

15.051 

21 

II  20 

43.08 

a.  0446 

I     I 

43.6 

15.88a 

21 

13 

I 

26.78 

2.1860 

II 

32 

23.6 

14.998 

22 

II  22 

45-78 

a.  0455 

0  45 

50.3 

15.895 

22 

13 

3 

38.09 

3. 191 1 

II 

47 

21.8 

14.943 

23 

II  24 

48.54 

a.0465 

N.  0  29 

56.2 

15.907 

23 

13 

5  49.71 

3.1962 

S.12 

2 

16.7 

14.887 

SA 

TURD/ 

iY  26. 

M 

0NDA1 

^  28. 

o 

II  26 

51.36 

a.  0475 

N.  0  14 

1.4 

15.918 

0 

13 

8 

1.63 

2.2013 

'S.12 

17 

8.2 

I4.8a9 

I 

II  28 

54.24 

a.  0487 

S.  0     I 

54.0 

15.928 

I 

13 

10 

13.87 

2.2066 

12 

31 

56.2 

14.769 

2 

II  30  57.20 

a.0499 

0  17 

50.0 

«5.937 

2 

13 

12 

26.43 

3.3119 

12 

46 

40.5 

14.708 

3 

II  33 

0.23 

a.osxa 

0  33 

46.4 

13.943 

3 

13 

14 

39.30 

3.3173 

13 

I 

21. 1 

14.645 

4 

II  35 

3.34 

a. 0526 

0  49 

43.2 

15.949 

4 

13 

16 

52.50 

3.2227 

13 

15 

57.9 

14.581 

5 

II  37 

6.54 

«.054x 

I     5 

40.3 

15.954 

5 

13 

19 

6.03 

2.2283 

13 

30 

30.8 

14.514 

6 

II  39 

9.83 

3.0557 

I  21 

37.7 

15.957 

6 

13 

21 

19.90 

2.2340 

13 

44 

59.6 

14.446 

7 

II  41 

13.22 

a.  0573 

I  37 

35.2 

15.959 

7 

13 

23 

34.11 

a.  2397 

13 

59 

243 

14.377 

8 

II  43 

16.71 

a.  0591 

I  53 

32.8 

15.960 

8 

13 

25 

48.66 

3.2454 

14 

13 

44.8 

14.306 

9 

II  45 

20.31 

a.0609 

2     9 

30.4 

15.959 

9 

13 

28 

3.55 

2.2511 

14 

28 

I.O 

i4.a3a 

10 

II  47 

24.02 

a. 0628 

2  25 

27.9 

15.957 

10 

13 

30 

18.79 

3.3570 

14 

42 

12.7 

14.157 

II 

II  49 

27.85 

a.0649 

2  41 

25.2 

15.953 

II 

13 

32 

34.39 

3.2629 

14 

56 

19.9 

14.061 

12 

II  51 

31.81 

a.o67Z 

2  57 

22.3 

15.949 

12 

13 

34 

50.34 

2.2688 

15 

10 

22.4 

14.003 

13 

II  53 

35.90 

a. 0693 

3  13 

19. 1 

15.943 

13 

13 

37 

6.65 

2.2749 

15 

24 

20.2 

I3.9a3 

14 

II  55 

40.12 

a. 0715 

3  29 

15.5 

15.936 

14 

13 

39 

23.33 

2.2811 

15 

38 

13.2 

13.842 

15 

II  57 

44.48 

a. 0739 

3  45 

11.4 

15.927 

15 

13 

41 

40.38 

2.2872 

15 

52 

1.2 

13.758 

i6 

II  59  48.98 

2.0763 

4     I 

6.7 

15.917 

16 

13 

43 

57.80 

2.2934 

16 

5  44.2  1 

13.673 

17 

12     I 

53.64 

2.0790 

4  17 

1.4 

15.906 

17 

13 

46 

15.59 

2.2997 

16 

19 

22.0 

13.586 

i8 

12     3 

58.46 

2.0817 

4  32 

55.4 

15.892 

18 

13 

48 

33.76 

2.3060 

16 

32 

54.5 

13.497 

19 

12     6 

3.44 

2.0844 

4  48  48.5 

15.878 

19 

13 

50 

52.31 

2.3123 

16 

46 

21.6 

13.407 

20 

12      8 

8.58 

2.0871 

5     4 

40.8 

15863 

20 

13 

53 

11.24 

2.3187 

16 

59 

43.3 

13.315 

21 

12    10 

13.89 

a.0900 

5  20 

32.1 

15.846 

21 

13 

55 

30.56 

2.3252 

17 

12 

59.4 

13. 281 

22 

12    12 

19.38 

2.0931 

5  36 

22.3 

15.827 

22 

13 

57 

50.27 

2.3317 

17 

26 

9.8 

13.125 

23 

12    14 

25.06 

2.096a 

5  52 

II. 4 

15.807 

23 

14 

0 

10.37 

2.3382 

17 

39 

14.4 

13.027 

1  24 

12    16 

30.92 

a.0993 

S.  6     7 

59.2 

15.786 

24 

M 

2 

30.85 

a. 3447 

S.17 

52 

I3.I 

12.998 
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GREENWICH 

MEAN  TIME. 

1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right 

DIff.  for 

Declination. 

Diff.  for 

Hour. 

RiRht 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

X  Minute. 

I  Minute. 

Ascension. 

I  Minute. 

I  Minute. 

Tl 

JESDA 

Y  29. 

THURSDAY  31. 

h     m        ■ 

■ 

e         *          M 

m 

h    m        ■ 

• 

•                      m 

M 

0 

14      2   30.85 

a. 3447 

S.I7    52     13. I 

12.928 

0 

16      2   34.92 

2.64x2 

S.25  44  19.5 

6.X00 

I 

14     4  51.73 

«.35i3 

18     5     5.8 

X2.827 

I 

16      5   13.52 

3.6455 

25  50  20.1 

5.93X 

2 

14     7    13.01 

3.3579 

18  17  52.3 

X2.723 

2 

16      7   52.38 

2.6497 

25   56    lO.O 

5. 741 

3 

14     9  34.68 

a. 3645 

18  30  32.6 

X2.6x8 

•    3 

16    10  31.49 

2.6538 

26     I  49.0 

5.559 

4 

14   II   56.75 

2.37" 

18  43     6.5 

12.5x3 

4 

16    13    10.84 

2.6577 

26     7  17. 1 

5.376 

5 

14   14   19.23 

a. 3780 

18  55  34.0 

X2.403 

5 

16    15    50.41 

2.66x4 

26  12  34.1 

5. 191 

6 

14   16  42.11 

3.3847 

19     7  54.9 

X2.292 

6 

16    18   30.21 

2.6651 

26  17  40.0 

5.006 

7 

14   19      5.39 

2.3914 

19  20    9.1 

12.180 

7 

16    21    10.23 

2.66R6 

26  22  34.8 

4.821 

8 

14   21    29.08 

2.3982 

19  32  16.5 

12.067 

8 

16    23    50.44 

2.6718 

26  27  18.5 

4.634 

9 

14    23    53.17 

2.4049 

19  44  17.1 

XI. 952 

9 

16    26    30.84 

2.6748 

26  31  50.9 

4.446 

10 

14   26    17.67 

«.4"7 

19  56  10.7 

XI. 833 

10 

16    29    11.42 

2.6778 

26  36  12.0 

4.257 

II 

14    28   42.57 

2.4184 

20     7  57.1 

XI.7I3 

II 

16    31    52.18 

2.6807 

26  40  21.8 

4.068 

13 

14   31      7.88 

a. 4252 

20  19  36.3 

XX.  593 

.  12 

16  34  33." 

2.6834 

26  44  20.2 

3.878 

13 

14  33  33.60 

2.4320 

20  31     8.2 

XI.469 

13 

16  37  14.19 

2.6858 

26  48     7.2 

3.688 

H 

14  35  59.72 

3.4388 

20  42  32.6 

XI. 344 

14 

16  39  55-41 

2.6882 

26  51  42.7 

3.497 

15 

14  38  26.25 

34456 

20  53  49.5 

IX. 2x8 

15 

16  42  36.77 

2.6903 

26  55     6.8 

3.306 

i6 

14  40  53.19 

3.4533 

21     4  58.8 

xx.ogo 

16 

16  45   18.25 

2.6922 

26  58  19.4 

3.X13 

17 

14  43  20.53 

3.4590 

21  16     0.3 

X0.959 

17 

16  47  59.84 

2.694X 

27     I  20.4 

3.9x9 

i8 

14  45  48.27 

3.4658 

21  26  53.9 

XO.827 

18 

16  50  41.54 

3.6957 

27     4     9.7 

3.735 

19 

14  48  16.42 

3.4735 

21  37  39.5 

10.693 

19 

16  53  23.33 

2.6971 

27     6  47.4 

3.533 

20 

14  50  44.97 

3.479X 

31    48    17. 1 

10.558 

20 

16  56     5.19 

2.6983 

27     9  13.5 

3.338 

ai 

14  53  13.91 

3.4857 

21    58   46.5 

10.421 

21 

16  58  47.12 

2.6993 

27  II  28.0 

3.144 

aa 

14  55  43.25 

3.4923 

22      9      7.6 

XO.282 

22 

17     I   29.11 

2.7002 

27  13  30.8 

X.949 

23 

14  58  12.99 
WE 

2.4990 
DNESD 

S.22    19    20.3 

•AY  30. 

X0.X4X 

23 

17     4  II. 14 
FRIDAY, 

2.7008   IS.27    15    21.9 

JANUARY  I,    1897. 

X.753 

o 

I 

15     0  43.13 
15     3  13.66 

2.5056 
2.-5x20 

S.22    29    24.5 
22    39    20.1 

9.998 
9.854 

0 

17     6  53.20 

a. 7013    S.27   17     1.2 

X.557 

3 

15     5  44.57 

2.5184 

22   49      7.0 

9.707 

3 

15     8  15.87 

3.5348 

22    58   45.0 

9.559 

4 

15  10  47.55 

2.5313 

23     8  14. 1 

9.4x0 

5 

15  13  19.62 

3.5377 

23  17  34-2 

9.260 

PHASES 

OF  THE  MOON. 

1    ^ 

15  15  52.07 
15  18  34.89 

3. 5439 

23    26   45.3 

23  35  47.1 

9.108 
8.953 

11  7 

2.5500 

1  ^ 

15  20  58.07 

3.556X 

23  44  39.6 

8.797 

d 

h       m 

9 

15  23  31.63 

S.5622 

23  53  22.7 

8.639 

% 

New  Moon 

•       •       •       •     L/66ft          4 

1  <;i.o 

10 
IX 

15  26     5.53 
15  28  39.79 

2.5681 

3.5739 

24     I  56.3 
24  10  20.3 

8.480 
8.320 

3) 

First  Quarte 

r II  12  29.3 

VA 

15  31   14.40 
15  33  49.36 

24  18  34.7 
24  26  39.3 

8. 158 
7.994 

0 

Full  Moon 

,        IQ     ifi        C-2 

13 

13 

3. 5/9/ 
3.5855 

Last  Quarte 

r 27 

0    8.6 

14 
»5 

15  36  24.66 
15  39     0.29 

3.59" 
2.5966 

24  34  34-0 
24  42  18.7 

7.828 
7.661 

i6 

15  41  36.25 

2.6020 

24  49  53.3 

7.493 

d      h 

17 

15  44  12.53 

2.6072 

24  57  17-9 

7.325 

c 

Perigee    . 

Dec. 

2  14.4 

i8 

15  46  49.12 
15  49  26.03 

2.6124 
2.6176 

25     4  32.3 
25  II  36.4 

7.154 
6.982 

c 

AooEee 

•     ••••••      I 

4  12.0 

19 

**X"^0'^''          ■ 

20 

15  52     3.23 

2.6n6 

25  18  30.1 

6.808 

c 

Perigee    • 

30  12.4   1 

21 

X5  54  40.73 

3.6274 

25  25  13.3 

6.633 

33 

X5  57  18.51 

2.6321 

25  31  46.0 

6.457 

«3 

15  59  56.58 

3.6367 

25  38     8.1 

6.279 

«4 

16     2  34.92 

2.6412 

S.25  44  19.5 

6.100 
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GREENWICH  MEAN  TIME. 

— 

LUNAR  DISTANCES. 

• 

jmS   ^^«-  •  -    -  - 

Noon. 

P.L. 
of 

Illh- 

P.U 

of 

VIb. 

P.L. 
of 

IXk. 

P.I. 

at 

1- 

OlODJOCt. 

Diff. 

DifL 

Diff. 

DiC 

•     *     » 

•         t         m 

•          t         m 

•        *        * 

I 

Pollnx 

W. 

93  23  50 

su« 

95  14  13 

siz6 

97    4  47 

txog 

98  55  32 

aam 

Regnlas 

W. 

56  27  28 

«X3 

58  18     8 

3105 

60    9    0 

«98 

62    0    3 

•001 

JUPITXK 

W. 

45  40  55 

SX4S 

47  30  50 

«34 

49  20  57 

9136 

5x  IX  x6 

o^ 

Sum 

£. 

45  ax     a 

I4SO 

43  38  38 

•443 

41  56     5 

«438 

40  X3  24 

HSS 

s 

Regnlas 

W. 

71  17  34 

S066 

■ 

73     9  25 

»63 

75     I  21 

9061 

76  53  2x 

•090 

JUPITBR 

W. 

60  25  18 

•09a 

62  16  29 

«89 

64     7  45 

9086 

65  59    5 

•084 

Sum 

E. 

31  38  45 

«4«5 

29  55  46 

S4SB 

28  12  51 

•43s 

26  30    a 

•I9I 

6 

Sun 

W. 

23  56  45 

•884 

25  33  46 

««9« 

27  xo  36 

■703 

28  47  12 

•71S 

Fomalbaat 

E. 

55  "  32 

iBi9 

53  37  29 

s86o 

52    4  X9 

•904 

50  32    5 

•  Pagasi 

E. 

75  27  18 

•476 

73  45  34 

S498 

7a    4  x8 

«5i8 

70  23  30 

Wt 

7 

Sum 

W. 

36  45  51 

11788 

38.20  35 

«803 

39  54  57 

iB99 

4x  a8  56 

••ss 

aP^asi 

E. 

62    7    3 

t656 

60  29  24 

a68a 

58  52  20 

9709 

57  15  52 

^37 

aAnetis 

£. 

103  43  37 

«433 

X02    0  50 

S453 

100  x8  29 

«470 

98  36  33 

•«8^ 

8 

Sun 

W. 

49  13     8 

aasi 

50  44  48 

9930 

52  16    4 

•968 

53  46  57 

•90S 

aAnetis 

E. 

90  13  10 

•578 

88  33  45 

a596 

86  54  45 

•615 

85  16  xo 

•^ 

Aldebarmn 

E. 

X2X  54  X9 

•fiS7 

120  16  41 

•67a 

1x8  39  24 

•M7 

1x7    2  27 

•7« 

9 

Sum 

A         •        a  # 

W. 

6i  X5  35 

S078 

62  44  II 

3096 

64  12  25 

StX4 

65  40  »7 

SIS* 

aAnetis 

E. 

77    9  16 

27« 

75  33     4 

t738 

73  57  15 

a753 

72  2X  48 

•77« 

Aldebaran 

E. 

X09    2  51 

t^Bi 

107  27  58 

•796 

X05  53  25 

96X9 

X04  X9  X3 

lO 

Sum 

W. 

72  54  29 

SM4 

74   20   21 

3asx 

75  45  54 

3^43 

77  XX  xo 

J^to 

Venus 

W. 

34  52  21 

sayi 

36  17    6 

5388 

37  41  32 

3304 

39     5  39 

3319 

aAnetis 

E. 

64  29  56 

>8sa 

62  56  35 

3867 

6x  23  34 

9882 

59  50  52 

2697 

Aldebaran 

£. 

96  33     7 

VM 

95    0  51 

9916 

93  28  53 

•930 

9X  57  xa 

•944 

Mars 

E. 

108    2  44 

9700 

106  26    4 

37x4 

104  49  43 

^798 

X03  X3  40 

•741 

IX 

Sum 

W. 

84  X3  16 

S3rt 

85  36  55 

3340 

87    0  20 

33Sa 

88  23  31 

S964 

aAqmbs 

W. 

49  38     5 

4x99 

50  46  32 

4155 

51  55  41 

4116 

53     5  27 

4081 

Venus 

W. 

46     2     2 

S388 

47  24  32 

S40X 

48  46  47 

34x3 

50    8  49 

34S4 

aAnetis 

E. 

52  II  50 

0964 

50  40  52 

1976 

49  10    9 

3989 

47'  39  42 

300O 

Aldebaran 

E. 

84  23     0 

3008 

82  52  57 

3019 

81  23     8 

3P3X 

79  53  34 

3ais 

Mars 

E. 

95  X7  42 

8803 

93  43  18 

3814 

92     9     8 

i835 

90  35  xa 

«l» 

xa 

Sum 

W. 

95  16  25 

S4M 

96  38  28 

3421 

98    0  21 

34^9 

99  22     5 

SMS 

aAqoile 

W. 

59     I  53 

3948 

60  14  24 

3927 

61  27  16 

39XO 

62  40  26 

Venus 

W. 

56  55  55 

3474 

58  16  48 

3482 

59  37  32 

3490 

60  58     7 

3^ 

o  Arietis 

E. 

40  10  58 

3056 

38  41  54 

3065 

37  13     2 

3075 

35  44  22 

SOM 
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2249.3 
2251.2 

2253.1 

2255.1 

22  57.1 

22  59.2 

23  1.3 

«3    3  5 

23    5-7 

23  7-9 
23  ia2 

23  12.4 

2314.7 

23  17.1 

a3i9.4 
23  21.8 

23  24.2 

2326.6 

2329.1 

2331.6 
2334.1 
2336.7 
2339.2 
2341.8 

23  44-5 

2347,1 

2349,8 

2352.5 
23  55.3 

2358.1 


OoyoCthoMooth. 


•     •    • 


Hor.  ParalUa  .    •    . 


Ul 


•th. 


2.8 
7.3 


2.6 
6,9 


11th. 


2.5 

6.6 


16cb. 


2-4 
6.3 


tloL 


2.3 
6.2 


aicb. 


2.3 
6.1 


1 
2 

3 

4 
5 

6 

7 
8 

9 
10 

11 
12 

«3 
M 
15 

16 

«7 
18 

19 
20 

21 


23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


AoconBion. 


Vor.oC 
R.A. 
tori 
How* 


ApMTMlt 

Pocfinitioi 


doo. 


Var.of 

for  X 
Hour. 


M 


has 

■ 

1638  39.06 

+16.760 

16  45  22.21 

16.835 

1652    7.1a 

16.907 

x6  58  53-74 

I&978 

17   542-M 

l7-««6 

17  la  31.9a 

+17.  no 

X7  19  23.35 

17.174 

17  a6  i6.a4 

17-091 

«7  33  ro.47 

17.086 

X7  40   5-95 

V'SK 

X7  47   2.53 

417.378 

1754   0.07 

17.415 

x8   058.38 

17.444 

«8   757.30 

17.464 

18  1456.60 

17.475 

18  ai  56.0a 

4^.475 

18  a8  55.3a 

17.464 

18  35  54-X8 

17-445 

184a  5a.a8 

17.400 

184949.23 

17.540 

185644-59 

+17.168 

«9   337-92 

17.170 

19  10  a8.67 

17.053 

19  17  x6.a3 

16.907 

«9  23  59-94 

16.731 

19  30  39-04 

+16.911 

19  37  12.64 

16.17s 

X9  43  39.79 

13.980 

194959-39 

15-641 

19  56  xai6 

15-046 

ao   a  xa7o 

+1+769 

20   759.44 

+14.060 

■43  11  a5.8 
232936.6 

23  46  35-6 
a4  aai.3 
a4i6  5a.4 


30  7-4 
2442  5-0 

245243-7 
a5  a  a.a 

23  959.1 

-251633.1 
a5  ai  4a.9 
25  25  27.3 
25  27  45.x 
25  28  35.a 

-25  a7  56.3 

25  25  47.6 
a5  22  8.2 
25  16  57.4 
25  10  14.7 

-25  I  59.5 

24  52  X1.8 

24  40  51-7 
242759.6 

24x336.3 

-23  57  43-3 
23  40  22.2 

23  21  35.6 
23  X26.5 
223959.2 


17  X8.9 
-2X  53  3X.4 


45.96 

40.94 
57.86 

54-70 

■SI.50 
*07 

04-25 
ti.^ 
18.15 


n.14 

7-55 
5-90 

-0.04 

+  5-48 

7.05 
11.04 

14.86 
18.70 


06.41 


34.00 

S7-83 

+41.59 

4«.6B 
91-03 
55.19 

-H8-ti 

460.76 


Meridiaa 


h   fli 
2358.1 

o  a9 

o  3-7 
o   6.6 

o  9.5 
o  12.4 

015-3 

0  18.3 

021.3 

024.3 
027.3 

030.3 

033-4 
036.5 

039.5 

042.6 

045-6 

048.6 
051.6 

054.6 
057.6 

1  a5 

X  3-4 
1    6.2 

1    8.9 

X  XX. 5 

I  14.0 
I  16.4 
I  x8.6 

X  20.6 
X  22,5 


Doyoftbo  Month.     In.     Mu  ,11th.   16th.   tl»L   iach    tlM. 


+ 


Semidiameter  .  1    2.3 
Uor.ParallAa  .  ,   6.x 


•   I     -   I     - 
2.3      2-4-    2.4 
6.2     6.3     6.5 


2.5.  2.7 


3^0 


67      72     7^ 


Tho  lifB  +  profixod  to  tho  hoarl7  chuffe  of  docUnitioo  indioitoi  that  north  dedinatiooi  ir«  iacroouiiK  mad  •amtk  docUaotioao 
mn  docrouiiiff.    Th«  licii  >  iodlcotoo  thot  north  docHnitiono  or*  docreasinc  and  loath  doclinai.ooi  iw  ir««ia«. 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

2       AMcexmaa. 

Var.  of 

R.  A. 

for  I 

Hour. 

Apparent 
DecliDatioo. 

Var.  of 
Decl. 
for  1 
Hoar. 

AWm. 

Meridian 
Paasage. 

0 
0 

*• 
0 

0 

Apparent 

RiKhi 
AacensioQ. 

Var.  of 
R.  A. 
for  1 
Hoar. 

1 

Apparrnt 
Declioauoo. 

Var.  of 
Decl. 
for  1 
Hour. 

1 

AW«. 

Meridian 
Paaaate. 

1     «- 

N^m, 

N0on, 

Nmm, 

AWm. 

AWm. 

1  «--. 

t 

•     *      » 

m 

b    m 

b   m     t 

• 

•     '      « 

• 

b    m 

X  1    6  34  16.48 

+13.417 

+«3  40  44.7 

"  5.3* 

23  55  5 

X 

9  15  32.91 

+11.^ 

+17  18  52.3 

-3S.«9 

033.2 

«      6393839 

13.410 

23  38  16.0 

7.08 

23  56.9 

2 

9  20  29.26 

11.313 

16  57  19. 1 

54.47 

0342 

3-    645    oil 

13.401 

23  35    52 

8.83 

23  58  3 

3 

9  25  24.48 

11.177 

x6  35  17.8 

5563 

035.2 

4i    65021.60 

13.390 

23  31  12.4 

10. 58 

2359.8 

4 

9  30  18.58 

11.130 

x6  12  49.0 

56  7« 

0  36.1 

5      6  55  42  78 

I3.37« 

23  26  37.6 

11.31 

5 

9  35  "54 

11.183 

15  49  53  6 

57.86 

037.x 

671    3.61 

+13.360 

+23  21  21.0 

—14.06 

0     X.2 

6 

940    3.39 

+11.137 

+X5  2632.1 

-3«.9« 

038.0 

776  24.02 

13.34* 

23  15  22.8 

15.78 

0     2.6 

7 

9  44  54  M 

11.091 

»5    245.4 

39.96 

0389 

8"    7  "43  97       15.5M 

23    843.2 

17.50 

0   4.0 

8 

9  49  43  79 

11.046 

U3834  « 

60^ 

039.8 

9     7*7    3.39 

13.399 

23    X  22.5 

19.11 

0    5  4 

9 

9  54  32.36 

11.001 

«4  «3  59  0 

61.95 

040.7 

10,    72222.25 

1 

1 3- 274 

22  53  20.9 

•0.91 

0    6.8 

xo 

9  59  19  87 

11.957 

13  49    0.8 

61.89 

041.5 

II,    7274049 

+I3a47 

+22  44  38.8 

-tl.59 

0    8.x 

XI 

10    4    6  33 

+11. 9M 

+«3  23  40  3 

-«3.8« 

042.3 

12      7  32  58.05 

13.118 

22  35  16.5 

14.96 

0    9.5 

12 

10    851.77 

11.871 

12  57  58.2 

64.70 

043.x 

13,    738  14»« 

13.187 

22  25  14.3 

15.91 

0  X0.8 

«3 

xo  13  36.20 

11.83D 

"  3X  55  3 

6555 

0439 

14!    7433094 

1S.I54 

22  14  32.7 

«7.55 

0  12. 1 

M 

10  18  19.64 

11.790 

X2    5  32.2 

/66.37 

0447 

15:    7484619 

1 

13. 1 19 

22    3  XI.9 

19.16 

0x3.4 

15 

1023    2.X3 

11.750 

XX  3849.8 

67.16 

0455 

16 '    7  54    0.60 

+13083 

+21  51  12.5 

-30.77 

0147 

16 

xo  27  43.67 

+11.711 

+XX  XI  48.7 

-^.9« 

046.2 

»7,    7  59M«2 

13.045 

21  38  34  9 

S«.35 

0  16.0 

17 

xo  32  24.30 

11.674 

xo  44  29.7 

68.63 

047.0 

18  '    8    4  26.72 

13.006 

21  25  19.7 

33-91 

0  17.3 

18 

X037  4.05 

11.638 

xo  x6  53.6 

69.35 

0477 

19     8    9  38.36 

ia.966 

21  XI  27.2 

3545 

0  18.5 

19 

X04I  42.95 

11.603 

9  49    0.9 

7o.ot 

048.4 

joj    8  14  49.01 

12.924 

20  56  58.0 

3697 

0  19.8 

20 

1046  21.03 

11.569 

9  20  52.6 

70.66 

049.x 

1]  1    8  19  58  65 

+ia.88i 

+20  41  52.7 

-38.46 

0  2X.O 

21 

10  50  58.32 

+".539 

+  8  52  29.3 

-71.17 

049.8 

«      825    7.25 

W.837 

20  26  X1.8 

3993 

0  22.2 

22 

10  55  34.86 

11.507 

8  23  51  8 

71.85 

0505 

23      8  30  14.80 

"793 

20    9  55-8 

41.38 

0234 

23 

XX     0  XO.69 

11  47^ 

7  55    07 

71.40 

051.2 

14      8  35  21.28 

ia.748 

1953    5  3 

41.81 

0  24.6 

24 

"  44584 

11.450 

7  25  56  8 

71.9a 

05X.8 

25      8  40  26  66 

It.  703 

19  35  40  9 

44.a» 

025.7 

25 

IX    920.34 

n.4«4 

6  56  40.8 

7341 

051.4 

^      8  45  30  94 

+H655 

+X9X7  43  1 

-45  59 

026.8 

26 

XX  13  54  25 

-^11.400 

+  627  134 

-73  »7 

0530 

>7       8  50  34  10        I2.6n8 

18  59  X2.7 

4694 

0  27.9 

27 

XX  18  27  60 

11.377 

5  57  35  3 

74.30 

0536 

i8,     85536.13 

19.361 

18  40  10.2 

46.26 

0  29.0 

28 

XI  23    0.42 

".355 

52747  1 

74.71 

054.2 

V)      9    03703 

11.514 

18  20  36.3 

49  56 

0  30.1 

29 

XX  27  32.76 

"•355 

4  57  49  7 

75.06 

054.8 

JO       9     53680 

U.466 

x8    031.6 

50.83 

0  31.2 

30 

II  32  4.65 

11.317 

4  27  43.6 

734* 

055-4 

31  •    9  10  35  42 

+11.419 

+17  39  56  7 

-51.07 

0  32.2 

31 

II  36  36.15 

+11.301 

+  3  57  29  8 

-75.73 

0  56.0 

y»\    9>5  32  9i 

1 

+"-37» 

+17  18  52.3 

-5339 

033.2 

32 

II  41  7.29 

+11.18* 

+  3  27    8.9 

-7«.oi 

0  56.6 

1 

Dmj  o4  th«  Mod 

tb. 

4th. 

•th.    Hib. 

Jfth.  t4th.  Mth. 

Day  of  the  Month. 

ft 

1 
d.   ,  8ih.    Itth. 

18th.    tSd.    Mth. 

S^midwmeter .     .     . 
Hi*  I'mralUx  .    .    . 

'          1 

4  9     4  9     4  9 
5.1      5.1      5.1 

4.9      50      50 
51,    51      5-1 

1 

Set 
Ho 

nidiameter .     .     . 
r.  Parallax  .     .     . 

3 
3 

M                      •                      ■ 

;.o     5.0     5  0 

1-2       5-2,     52 

•      1        ••              m 
51          51         52 

1    52.    5  3     5  3 

1 

TIm  aiffii  4-  prefixed  to  the  hourly  chanxe  0 

f  declin.itinn  indicates  th 

at  north  declinaiioos  are 

lOcreatioKeod 

koath  declifutiooe 

are  decreatiiif.    Hie  aign  —  lodicat 

««  that  north  derIin.ti)OD 

•  are  decreaaint  and  aoa 

ih  declinatiooa 

increaunc 

1 
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2.3 


1 

GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

d 
6 

App«mt 

Var.  of 
R.  A. 
for  1 

How.- 

Apparanl 
DecOnatioiL 

Var.  of 
DecJ. 
for  I 
Hoar. 

Meridian 
Paaaage. 

4 

a 
0 

0 
« 

Apparent 
Aacenaion. 

Var  of 
R- A. 
for  I 
Huor. 

Apparrnt 
Dcrlination. 

Var  of 
DrcL 
for  1 
Hoar. 

Mrndun 

Jf^rn. 

AW». 

Nsm, 

N0m. 

N0m. 

Pl00H^ 

A«M 

t 

m 

A#Mr. 

k  ■     t 

t 

m      •      m 

m 

h    m 

h  m    0 

t 

• 

• 

h    m 

t 

ao   331.63 

+7.9i« 

-31  30  42.0 

+«1.14 

31  23.6 

X 

21  39    a8x 

+7.486 

-   15  22  28.9 

+35-93  ■  20  56.8 

t.  to   6  31.51 

7.907 

3X  X3     5.7 

«.79 

21  22.8 

2 

2X  42    a3o 

7.471 

15    8  IX. 3 

35-91 ;  20  55.9 

3    ao   941M 

7.«96 

2X     3  16.3 

«.3S 

2Z  23.0 

3 

21  44  59  44  1      7  496 

M  53  451 

j6.«6    2054.9 

4'  ao  It  30.52 

7.885 

20  54  13.9 

n.87 

21  21.2 

4 

ax  47  58.23 

7-441 

14  39  10.6 

36.60    20  53.9 

3    to  15  39  63 

7.874 

30  44  58.6 

•3.40 

21  20.4 

5 

ax  50  56.66 

7.436 

M  24  37.9 

96.94 

3052.9 

6 1  ao  19  8.46 

■t7.8m 

-30  35  30.5 

•HS.99 

ax  X9.6 

6 

«i  53  54-73 

+7.4" 

-M    937.3 

+S7  37    205x9 

7    ao  aa  17.01 

7.850 

30  35  49.8 

34.46 

2X  x8.8 

7 

ax  56  52  45 

7 'KIT 

X3  54  38.8 

97-99  .  20  5X.O 

•  j  ao  a5  a5-a7 

7.«37 

30  15  56.6 

M-SH 

2X  x8.o 

8 

2X  59  49.81 

7.3»i 

13  39  32.7 

37.90    20  50.0 

9 ,  ao  a8  33.33 

7.814 

30   5  5Z.O 

35.49 

21  X7.2 

9 

22    2  46.81 

7.967 

13  24  19.2 

38.11     20  49.0 

xo   to  31  40.87 

7.81X 

19  55  33-2 

36.00 

ax  16.3 

xo 

22     54346 

7.393 

X3    858.5 

9^91 

2048.0 

n;  10  34  48.19 

+7.79« 

—1 

t9  45    33 

+36.50 

ax  X5.5 

XI 

22     839-75 

+7338 

-12  53  30.8 

+36.80 

2047.0 

xa    203755.19 

7.7«5 

19  34  2X.4 

•6.99 

31x4.7 

12 

22  XX  35.69 

7.323 

X2  37  56.3 

39.08    2045.9 

13  >  ao  41    X.87 

7.771 

[9  33  27.7 

37.47 

2X  X3.8 

13 

22  X4  3X.27 

7-306 

X2  23  X5.2 

99.39    2044.9 

14    3044   8.ao 

7-737 

t9  X2  33.3 

37.99 

2X  X3.O 

14 

22  X7  26.50 

7.393 

12    6  27.6 

99.61  ,  20  43.9 

X5    ao47  X4.X9 

1 

^74S 

^9    I    5-5 

36.45 

21  12.1 

15 

23  20  2X.38 

7.379 

XX  50  33.8 

39.87    2043.8 

16 .  to  50  X9.83 

+7.7«8 

—1 

18  49  37-3 

+36.90 

2X  IX.3 

x6 

22  23  X5.9X 

+7.365 

-It  34  33.9 

1 
+40.13  >  2041.8 

17    305335.13 

7.713 

[8  37  58.0 

3937 

2X  XO.4 

17 

22  26  iao9 

7.351 

XI  18  38.3 

40.36    20  40.8 

18  ,  to  56  30.05 

7.00B 

t8  26    7.6 

39.63 

21    9-5 

x8 

2229    3-93 

7.337 

XX    1  16.8 

40.59    3039.7 

19    205934.63 

7.«5 

[8  14    6.4 

90^*6 

2X     8.7 

19 

22  31  57-44 

7.3»3 

10  45  59.9 

40.81    20  38.7 

■» 

31    2  38.83 

7.eai 

t8    X54.4 

30.73 

2X     7.8 

20 

2934  50-^ 

7.309 

xo  29  37.6 

41.«4     2037.7 

ax    n    5  43.66 

+7.«SS 

—1 

17  49  318 

+31.16 

2X     6.9 

21 

M  37  43.47 

+7.196 

-10  X3  X0.3 

+41.15     20  36.6 

tt   ax    846.13 

7.i57 

17  36  588 

31.99 

21     6.0 

22 

22  40  36.0X  1      7.183 

9  56  37-8  1 

41.45     2035.6 

33   ax  XX  49.34 

7.6W 

7  24  15.5 

33.01 

2X     5.1 

23 

22  43  28.24 

7.170 

940    0.5 

41.65     2034.5 

34    ax  X4  5X.97 

7.606 

[7  XX  23.1 

33.43 

2X     4.2 

24 

22  46  20. 16 

7.157 

9  23  18.6 

41.84     2033.4 

«5 

21  17  54-34 

7.991 

[6  58  18.8 

S«.«4 

21     3.3 

25 

22  49  XX.78 

7.145 

9   6  33.3 

4S.01    20  32.3 

a6 

31  to  56.35 

-•7.576 

— ] 

[645     5.6 

+33-35 

2X     2.4 

26 

22  52    3.  xo 

-f7.»31 

-  «49  4«-5 

+43.30   30  3x.a 

a7    ax  23  58.00 

7.361 

[6  31  43.7 

3365 

21      X.5 

27 

22  54  54.  X4 

7.l« 

8  32  46.6 

4»-37     3030,1 

aB    ax  a6  59.38 

7.546 

[6  18  X0.3 

34-04 

21     0.6 

28 

22  57  44.90 

7. 11 1 

8  15  47-8 

41.53    20  29.0 

39     SX  30     0.30 

7.931 

[6    438.6 

34-43 

20  59.7 

29 

23     035.38 

7.10D 

7  5«  45.2 

41.68    30  27.9 

y> 

3133     0.76 

7.516 

15  50  37-7 

34.81 

20  58.7 

30 

23     325-59 

7.<*9 

7  41  38.9 

43.83    ao  26.8 

JJ 

2x36     0.97 

+7.901 

—1 

'5  36  37-7 

+55.18 

2057.7 

31 

23     6X5.54 

-f?.©?* 

-  7  24  29.2 

+41.97    3025.7 

33    3x39   0.81 

47.««6 

^^  t 

15  33  38.9 

+35.55 

20  56.8 

32 

23    9    5-24 

+7.rt 

6 

-  7    7  16.2 

th.    l»ch.   Uth 

1 

+4>» 

ao  34.6 
(th    9th. 

0«7  of  tfe«  Uomh. 

Ut 

•th. 

11th. 

m 

2.6 
45 

18tk 

m 
26 

4-6 

flat   Nth. 

1 

SUt 

m 

28 
48 
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22 
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7.73 
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8  48  42.96 
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-♦-1948    3.3 

-5.7« 

4    9.5 

26 

8  51    6.66 

+a.oo9 

+18  22  35.9 
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30 
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NoTX.— The  aign  +  indicates  north  declinations ; 

the  sign  —  ind 

icates  south  declinations. 
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Apparent 
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9.93 

0  36.0 
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4 
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10.10 

0  20.7 

8 

9    057.78 

a.09x 

X7  42  26.6 
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9 

9  28  23.94 
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ti 
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12 
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13 
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9.0X 
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X5 
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The  sign  -f-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declinations 
ar«  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing! 
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I 
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2 
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3 
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4 
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4 
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1 
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1.806      IX  45  12.2  1       9.73    21  13.4 
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6 
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-9.67     21  10.2 
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7 
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8 
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lO 

95529.76 

t.040 
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14 

XO  2X     7.50 
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15 

XO  2X  47.82 
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*t 

h    m 

h   m      8 

9 

•    *      « 

m 

h    B 

1 1  lo  32  15.77 

+1.393 .  +10  10  17.0 

-7.63 

«9  44-4 

I 

1045    703 

+0.710 

+9    1  15.8 

-3.60      1759-0 

2     10  32  48.98 

1.374  ^    10  7  15.2 

7.5a 

1941.0 

2 

«o  45  23.75 

O.6B9 

85951-5 

5.43    17  55-3 

3,    103321.73 

1-355 

10    4  16.0 

7-41 

19  37.6 

3 

10  45  39.83 

0.655 

858  31.2 

5.17    175x7 

4     103354.01 

1.336 

10     1  19.5 

7.30] 

19  34-2 

4 

10  45  55.26 

O.69B 

8  57  M-9 

3.10    17  48.0 

5 

to  34  25.82 

I.316 

9  58  25.7 

7-19  1 

19  30.8 

5 

10  46  10.02 

Ow6oi 

856    2.6 

«•«    17  44-3 

6 

103457.16 

4-t.t96 

+  9  55  34-5 

-7^ 

19  27.4 

6 

104624.12 

'  +0.573 

+854544 

-9.76    1740.6 

7  1  10  35  28.02 

i.a76 

95246.1 

6.97 

19  23.9 

7 

10  46  37.55 

0-545 

85350.3 

a.39  ■  17  36.9 

8    10  35  58.38 

i.«35 

9  50   0.6 

6.8s 

19  20.5 

8 

10  46  50.31 

0.517 

85250.3 

«.4«    17  33- 1 

9    10  36  28.24 

1.934 

9  47  180 

6.73 

1^,17.1 

9 

10  47    2.38 

0.489 

8  51  54-3 

9.93  1  17  29-4 

10    103657.59 

1.9x3 

944382 

6.60 

1913.6 

10 

10  47  13.77 

0.461 

851    2.7 

tM7  1  17  25.6 

II    to  37  26.44 

+1.191 

+  942    1.5 

-6.47 

19  lai 

II 

10  47  24.47 

•H>-4S» 

+85015-3 

-1.89    17  21.9 

»«    103754-77 

1.169 

9  39  a7-8 

6.33 

19   6.7 

12 

xo  47  34-49 

0.405 

8  49  32.0 

t.79  1  17  18.1 

13    10  38  22.57 

1.147 

9  36  57- X 

6.99 

19    3-2 

»3 

10  47  43.81 

0.374 

8  48  53.0 

1.54    17  143 

14 ,  10  38  49.85 

1.193 

9  34  294 

6.09 

18  59.7 

M 

10  47  52.44 

0.345 

8  48  18.3 

i.j6    17  10.5 

»5 

to  39  16.59 

i.n>3 

932    4-8 

5.96 

1856.2 

15 

10  48    a  36 

0.316 

8  47  47-8 

1.19  .  17    6.7 

16 

w>  39  4279 

+1.081 

+  9  29  43-5 

-5.83 

18  52.7 

16 

1048    7.59 

+o.9»7 

+8  47  21.6 

-1.01    17    2.9 

«7 

10  40    8.45 

1.038 

9  27  25.4 

5.69; 

1849.2 

17 

1048  14.11 

O.JJ7 

84659.7 

0.83    16  59.1 

18    104033.57 

1.035 

9  25  10.6 

5-55 

18  45-7 

18 

10  48  19.91 

0.910 

8  .:6  42.1 

0.65  .  16  55.2 

19    104058.13 

i.oia 

9  22  59.1 

5^'l 

18  42.1 

19 

10  48  25.00 

0.198 

8  46  28.9 

0.47    16  51.4 

>0     10  41  22.12 

0.988 

9  20  51.0 

5-t7 

18  38.6 

20 

10  48  29.38 

O.I6B 

8  46  20.0 

0.9B    1647.5, 

1 

It 

10  41  45.54 

+«.96« 

+  9  18  46.3 

1 

-5*«3 ; 

18  35.1 

21 

10  48  33.04 

+0.158 

+8  46  15.5 

1 
-0.10  1  16  43.6  I 

22.   10  42      8.39 

0.940 

9  16  44.9         4.99 

18  31.5 

22  '  10  48  35.98 

O.IOB 

8  46  15.4 

+0.08    16  39.7 

3)1   10  42  30.66 

a9i6 

9  14  47.0 

4-84 , 

18  27.9 

23  1  10  48  38.20 

0.078 

8  46  19.7 

0.17  1  16  35.8 

24      104252.34 

0.891 

9  12  52.7 

4.69 

18  24.3 

24  1  10  48  39.71 

0.048 

8  46  28.4 

0.45    16  31.9 

»5;  «0  43  13.42 

1 

0.B66 1       9  11     2.0  )         4.54 

18  20.8 

25  )  10  48  40^8 

i 

+0.017 

84641.5 

a64     16  28.0  1 

rf    10  43  33.90 

+0.841 

+  99  I5-0       -4.38 

18  17.1 

26 

10  48  40.52 

-0.014 

+8  46  59.0 

+0.8J    16  24.1 

i?    10  43  53-77 

0.816         9    7  31.7           4.23 

18  13.5 

27  ■  10  48  39.83 

0.044 

8  47  20.9 

t.oi     16  20.1 

t%    10  44  13.02 

0.790         9    5  52-1  '        4'08 

18    9.9 

28 '  10  48  38.41 

0.074 

8  47  47-3 

i.ao    16  16.1 

19    104431.65 

0-764         9    4  i^»-2  ^        3.9a 

18    6.3 

29   10  48  36.25 

a  103 

8  48  18. 1 

1.3H    t6  12.2 

}o     10  44  49.66 

©•737          9     2  44.0            3.76 

18    2.7 

30   104833.36 

0.135 

84*^53  3 

1.57     16    8.2 

31     1045    7.03 

-fo.710    +91   15.8         -3.60 

17  59.0 

31 ,  10  48  29.74 

-0.166 

+«  49  330 

+  I.7f      16     4.2 

32     104523.75 

+o.68a    +  8  59  51.5        -3.43 

17  55-3 

32   104825.39 

-0.197 

+8  50  17. 1 

+1.91      16     0.2 

Mtb    nth    Mth. 

D«y  of  tk0  Momb. 

1            i 
fld.        10th.  ^   18th. 

Mih. 

Day  of  the  Month. 

4th      Itth 

1 

S*muiu meter    . 

■          *          * 

m 
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m 
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m 
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176 

Scmifliamrier 

■           •           ■ 

180     185 

ihf)     1Q4      19  H 

Iloritfintal  Para 
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1.6  1      16 
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17 

Horizontal  r.ir.i 
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17       17 

18        18        19 

1 

TW  titn  +  prefii 
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—                                                                                                            ^ 

9  And  M>u 

lb  dct.  Iitiatt<>n« 
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SATURN,  1896. 


GREENWICH  MEAN  TIME. 


JANUARY. 


FEBRUARY. 


4 

G 
O 

s 


I 
2 

3 
4 
5 

6 

7 
8 

9 

lO 

II 

12 

13 

14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon, 


h    m     8 
4  58  49.75 
4  59  10.25 

4  59  30-49 

4  59  50.46 

5  o  10.15 


Van  of 
R.  A. 
for  I 
Hour. 


o  29.56 

0  48.69 

1  7-53 
I  26.07 

I  44.31 


5  2    2.25 

5  2  19.89 

5  2  37.21 

5  254.21 

5  3  10.90 


3  27.26 

3  43-29 
358.98 

4  14.34 
4  29.36 


5  44403 

5  4  58.35 

5  5  12.33 

5  525.95 

5  5  39-21 


5  52.12 

6  4.67 
6  16.85 
628.66 
6  40.10 


5    651.17 
5    7    1.86 


Noon. 


% 
+0.860 

0.849 

0.838 

0.827 

0.815 

+0.803 
0.791 
0.779 
0.767 
0.754 

+0.741 
0.728 

0.715 
0.702 

0.688 

+0.675 
0.661 
0.647 
0.633 
0.619 

+0.605 

0.590 

0.575 
0.560 

0.545 

+0.530 

0.515 

0.500 
0.485 
0.469 

+0.454 
+0.438 


Apparent 
Declination. 


Noon. 


4  38  51.6 
4  40  9.8 
4  41  26.6 
4  42  42.0 

4  43  55.9 

4  45  8.3 
4  46  19.2 
4  47  28.6 

4  48  36.5 
4  49  43-0 

4  50  48.0 

4  51  51.4 
4  52  53-2 
4  53  53-5 
4  54 .52.2 

4  55  49.2 
4  56  44.6 
4  57  38.6 
4  58  30.9 
4  59  21.6 


Var.  of 
Decl. 
for  I 
Hour. 


O  10.7 
058.1 

143.9 

2  28.1 

3  10.7 


Noon. 


-3.29 

3-23 
3.17 

3." 
3.05 

-a.99 
a.93 

2.87 
2.81 
2.74 

-2.68 
2.62 

a.  55 
2.48 

2.41 

-a.  35 
2.28 

2.22 
2.15 
8.08 

-2.0a 

1.95 
1.88 

X.81 
1*74 


Meridian 
Passage. 


5 

351-6 

-1.68 

5 

430.9 

1.61 

5 

5    8.5 

«.54 

5 

5  44-5 

1.47 

5 

6  18.9 

X.40 

5 

6  51.6 

-1.33 

5 

722.7 

-1.26 

h    m 
20  13.2 

20    9.6 

20    6.0 

20    2.4 

19  58.8 


955.2 
951.6 
9  48.0 
944.4 
940.7 

9  37-1 

9  33-4 
9  29.8 

9  26.1 

922.5 

9  18.8 

915.1 
911.4 

9    7.8 

9    4-1 

9  0.4 
856.7 

853.^ 
849-3 
845.6 

841.8 

838.1 

834-4 
830.7 

8  26.9 

823.1 
8  19.3 


a 
o 


Q 


I 

2 

3 

4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h  m     8 

5  7    1.86 

5  7  12.17 

5  7  22.10 

5  7  3ir65 

5  7  4081 


Var.  of 
R.A. 
for  X 
Hour. 


7  49.58 

7  57-95 

8  5.93 
8  13.50 

8  20.37 


5  827.45 

5  833.83 

5  8  39.79 

5  845.34 

5  8  50.48 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


8  55.22 

8  59.54 

9  3-45 
9  6.95 
9  10.03 

9  12.70 
9  14.96 
9  16.81 
9  18.24 

9  19.27 


5  9  19-88 

5  9  20.08 

5  9  19.87 

5  9  19-25 

5  9  18.22 

5  9  16.79 

5  9  14-95 


Noon. 


8 
+0.438 

0.422 
0.406 
0.390 
0.374 

+0.358 

0.341 
0.324 
0.307 
0.291 

+0.274 
0.257 
0.240 
0.223 
0.206 

+0.189 
0.172 

0.155 
0.137 

0.120 

+0.102 
0.085 
0.068 
0.051 
0.034 

+0.017 

0.000 

—0.017 

0.034 

0.051 

-0.068 
—0.085 


Apparent 
Declination. 


Noon, 


5  722.7 

5  752.1 

5  8  19.8 

5  845.7 

5  9  lo.i 

5  932.8 
5  953.8 
5  10  13.1 
5  10  30.7 
5  10  46.6 

511  0.8 
5  II  13.2 
5  II  24.0 
5  II  33-1 
5  II  40.5 

5  II  46.2 
5  II  50.2 
511  52.6 
5  II  53.3 
5  II  52.3 

5  II  49'6 
5  II  45-3 
5  II  39-4 
5  II  31.9 
5  II  22.7 

5  II  11.9 
5  10  59.4 
5  10  45.3 
5  10  29.6 
5  10  12.3 


Var.  of 
Decl. 
for  X 
Hour. 


Noon, 


953.5 
933.1 


H 
—1.26 
X.I9 

X.X2 
1.05 
0.98 

—0.91 
0.84 
0.77 
0.70 
0.63 

56 
0.48 
0.41 


Mer 

Pas 


0.27 


0.13 
—0.06 

0.00 
+0.07 

+0.14 

0.2X 
0.28 

0.35 
0.42 

+0.49 
0.56 
0.63 
0.69 
0.76 

+0.82 
+0.89 


h 
18 

18 

18 

18 

18 

18 

17 
17 
17 
17 

17 
17 
17 


0.34     17 


17 

17 
17 
17 
17 
17 

17 
16 

16 

16 

16 

16 
16 
16 
16 
16 

16 
16 


Day  of  the  Month. 


Semidiameter    .     , 
Horizontal  Parallax 


Sd. 


7-5 
0.9 


11th. 


7.6 
0.9 


10th. 


7.7 
0.9 


27th. 


Day  of  the  Month. 


7.8 
0.9 


Semidiameter    .     . 
Horizontal  Parallax 


4th. 

12th. 

20th. 

m 

*> 

•t 

7-9 

8.0 

8.1 

0.9 

0.9 

0.9 

NoTB.— The  sign  +  indicates  north  declinations ;   the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 

1 

,                                       MARCH. 

APRIL. 

Dajrof  Month. 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
DecIinatioiL 

Var.  of 
Decl. 
for  I 
Hour. 

^feridian 
Passage. 

• 

•S 

a 
0 

0 

Q 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

NiffOM, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h 

m     s 

s 

•       *       m 

n 

h    m 

h   m     8 

s 

e      f      •» 

m 

h    m 

X 

15 

9  18.22 

-0.051 

-15  10  12.3 

+0.76 

16  27.4 

I 

15    5  35-21 

-0.521 

-14  49  II.3 

+2.51 

14  21.7 

2 

15 

9  16.79 

0.068 

15      953.5 

0.82 

16  23.5 

2 

15    5  22.53 

0.533 

14  48  10.5 

2.56 

14  17.6 

3 

15 

9  14-95 

0.08s 

15    9  33-1 

0.89 

16  19.5 

3 

15    5    9.57 

0.545 

1447    8.7 

2.60 

14  13.4 

4 

15 

9  12.70 

0.X02 

15    9  II. I 

0.96 

16  15.5 

4 

15    4  56.33 

0.557 

1446    5.9 

2.64 

14    9.3 

5 

15 

9  10.05 

0.XZ9 

15    847.5 

X.02 

16  II. 5 

5 

15    4  42.82 

0.568 

1445     2.1 

2.68 

14    5.1 

6 

15 

9    6.99 

-0.136 

-15    822.3 

+1.09 

16    7.6 

6 

15    4  29.04 

-0.579 

-14  43  57-5 

+2.72 

14     1.0 

7 

15 

9    3-53 

0.153 

•   15    7  55-6 

1.15 

16    3.6 

7 

15    4  15-00 

0.590 

14  42  52.0 

2.75 

13  56.8 

8 

15 

859.67 

0.170 

15    727.4 

1.22 

15  59-6 

8 

15    4    0.70 

0.601 

14  41  45.6 

2.79 

13  52.6 

1   9 

15 

8  55-41 

0.X86 

15    657.6 

1.28 

15  55.6 

9 

15    346.16 

0.611 

14  40  38.3 

2.82 

13  48.4 

lO 

15 

8  50.75 

0.202 

15    6  26.3 

1.34 

15  51.6 

10 

15    3  31.38 

0.621 

14  39  30.3 

2.85 

13  44.3 

II 

15 

8  45.70 

—0.219 

-15    553.5 

+1.40 

15  47-5 

II 

15    3  16.38 

—0.630 

—14  38  21.5 

+2.88 

13  40.1 

12 

15 

8  40.26 

0.235 

15    5  19-2 

X.46 

15  43.5 

12 

15    3    I. 16 

0.639 

14  37  12.0 

2.91 

13  35.9 

13 

15 

83443 

0.25X 

15    4  43-4 

1.52 

15  39.5 

13 

15    245.72 

0.648 

14  36    1.8 

2.94 

13  31.7 

i     M 

15 

8  28.21 

0.267 

15    4    6.2 

1.58 

15  35.4 

14 

15    2  30.08 

0.656 

14  34  51.0 

a.97 

13  27.5 

15 

15 

8  21.60 

0.283 

15    327.5 

Z.64 

15  31.4 

15 

15    2  14.25 

0.664 

14  33  39.6 

2.99 

13  23.3 

* 

•  1 16 

15 

8  14.62 

— o.i9g 

-15    247.4 

4'X.70 

15  27.4 

16 

15    I  58.23 

—0.671 

-143227.5 

+3.01 

13  19. 1 

15 

8    7.26 

0.315 

15    2    5.9 

X.76 

15  23-3 

17 

15    I  42.03 

0.678 

14  31  14.9 

3.03 

13  14.9 

!t8 

1 

15 

7  59.53 

0.330 

15    I  23.1 

1.82 

15  19.2 

18 

15    I  25.66 

0.685 

14  30    1.9 

3.05 

13  10.7 

19 

15 

7  51-43 

0.345 

15    0  38.9 

X.87 

15  15.1 

19 

15    I    9-13 

0.692 

14  28  48.4 

3.07 

13    6.5 

h 

15 

742.97 

0.360 

14  59  53-3 

1.93 

15  II. I 

20 

15    052.45 

0.698 

14  27  34.4 

3.09 

13    2.3 

21 

15 

7  34-16 

-0.375 

-M  59    6.5 

41.99 

15    7-0 

21 

15    035.63 

-0.703 

—14  26  20.1 

+3." 

12  58.1 

22 

15 

7  25.00 

0.389 

14  58  18.4 

2.04 

15    2.9 

22 

15    0  18.67 

0.708 

1425    5.4 

3.12 

12  53.9 

«3 

15 

7  15.49 

0.403 

14  57  29.0 

2.09 

14  58.8 

23 

15    0    1.59 

0.713 

14  23  50.4 

3-13 

12  49.6 

24 

15 

7    5.64 

0.417 

14  56  38.3 

2.14 

14  54-7 

24 

14  59  44.41 

0.718 

14  22  35.1 

3-14 

12  45.4 

*5 

15 

6  55.46 

0.43X 

14  55  46.4 

2.19 

14  50.6 

25 

145927.13 

0.722 

14  21  19.6 

3.15 

12  41.2 

26 

15 

6  44-95 

-0.445 

-14  54  53-4 

+2.24 

14  46.5 

26 

14  59    9.74 

—0.726 

-14  20    3.9 

+3.16 

12  37.0 

!*7 

15 

6  34.10 

0.458 
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T1«i  vkffk  •+  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declinations 
Mre  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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9.8600164 

9.8682210 

22 

197 

56 

24.4 

3  a?  17.4 

10 

58.3 

3 

23 

29.6 

sa    9.a 

9.6190543 

9.8765607 

9.8849660 

24 

204 

41 

20.2 

3  17  53.3 

9 

5.6 

2 

40 

51-3 

«  15.4 

9.6288327 

9.8933800 

9.9017562 

26 

211 

8 

53.8 

3    9  53.7 

6 

494 

I 

55 

59.3 

IS  i4.a 

9.6375569 

9.9100572 

9.9x82536 

28 

217 

21 

46.4 

S    3  ".a 

-  4 

18.3 

+1 

II 

23.1 

— «  10.1 

9.6452106 

9.9263223 

^.9342461 

Mar.    I 

223 

22 

25.8 

a  57  39.4 

—  I 

40.4 

+0 

27 

25.0 

«x  46.6 

9.6517894 

9.94201 16 

9.9496095    , 

3 

229 

13 

71 

2  53  12. I 

+  0 

57-3 

-0 

15 

38.3 

«  15.7 

9.6572965 

9-9570336 

9.9642804 

5 

234 

55 

539 

a  49  44.3 

3 

293 

0 

57 

33-8 

1039.0 

9.6617381 

9.9713475 

9.9782348 

7 

240 

32 

41.5 

2  47   12.2 

5 

50.4 

I 

38 

ii.i 

19  57.6 

9.6651224 

9.9849435 

9.9914754 

9 

246 

5 

17.7 

a  45  32.6 

+  7 

56.7 

-2 

17 

21.2 

—19  11.9 

9.6674569 

9.9978326 

0.0040187 

II 

251 

35 

25.8 

a  44  43.7 

9 

44.1 

2 

54 

55.8 

x8  22.0 

9.6687472 

0.0100369 

0.0158908 

13 

257 

4 

454 

a  44  43.9 

IX 

9.8 

3 

30 

463 

17  27.7 

9.6689966 

0.0215851 

0.0271232 

15 

262 

34 

54.1 

a  45  33  0 

12 

10.9 

4 

4 

434 

t6  28.8 

9.6682057 

0.0325078 

0.0377433 

17 

268 

7 

30-5 

a  47  "-4 

12 

450 

4 

36 

36.6 

15  «3.6 

9.6663727 

0.0428339 

0.0477824 

19 

273 

44 

134 

2  49  40.2 

+12 

50.8 

-5 

6 

13.2 

-14  XX. 7 

9.6634928 

0.0525914 

0.0572640 

21 

279 

26 

46.1 

2  53     1-6 

12 

26.2 

5 

33 

18.2 

12  51.7 

96595594 

0.0618028 

0.0662094 

23 

285 

16 

56.6 

2  57  18.3 

II 

30.8 

5 

57 

333 

XX  21.5 

9.6545645 

0.0704853 

0.0746314 

25 

291 

16 

38.7 

3    a  34.0 

10 

4-3 

6 

18 

36.0 

9  39.0 

9.6485007 

0.0786480 

0.0825353 

27 

297 

27 

54-9 

3    8  53.0 

8 

7-4 

6 

35 

592 

74x6 

9.6413629 

0.0862928 

0.0899189 

29 

303 

52 

56.4 

S  16  20.4 

+  5 

42.7 

-6 

49 

10.2 

—  5  a6.a 

9.6331512 

0.0934 1 17 

0.0967682 

31 

310 

34 

5.8 

3  25     1.7 

+  2 

539 

-6 

57 

29.5 

—  «  49-3 

9.6238755 

0.0999851 

0.1030582    ' 
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MERCURY 

• 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Rednctioii 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 

diate Date. 

Jnly     I 

• 
325 

* 
2 

• 
20.4 

3  46  S9.« 

* 
-  3 

m 
30.5 

• 
-6 

* 
56 

m 
X2.2 

+  3  47^ 

9.6020786 

9.8970583 

9.9080615 

3 

332 

48 

19.7 

3  59  35-0 

6 

41.2 

6 

44 

39-1 

7  5«-4 

9.5898573 

9.9190879 

9.9301075 

-       5 

341 

I 

40.3 

4  X4    0-4 

9 

31.2 

6 

24 

23.6 

18  30.0 

9.5768652 

9.94x0923 

9.9520142 

7 

349 

45 

19.0 

4  •9  5a-« 

II 

40.4 

5 

54 

X7.2 

17  4X.8 

9.5633017 

9.9628457 

9.9735596 

9 

359 

I 

59.1 

4  46  58.7 

12 

47-5 

5 

X3 

X7-5 

83  81.8 

95494509 

9.9841281 

99945232 

II 

8 

53 

48.8 

5    4  57.a 

-12 

31-4 

-4 

20 

40.3 

+89  i6.a 

9.5357000 

0.0047168 

0.0146795 

13 

19 

21 

58.4 

S  33  xi.a 

xo 

37-5 

3 

x6 

18.7 

35    1-5 

9.5225506 

0.0243821 

0.0337946 

15 

30 

26 

7.4 

S  4046.3 

7 

5-7 

2 

X 

3.4 

40    3.x 

9.51061x6 

0.0428868 

0.0516294 

I? 

42 

3 

47-9 

5  5619.8 

—  2 

X5.6 

-0 

37 

4.8 

43  37.0 

9.5005654 

0.0599925 

0.0679479 

19 

54 

9 

57.8 

691^ 

+  3 

9.2 

+0 

5X 

56.2 

44  58.6 

9.4930962 

0.0754700 

0.0825361 

21 

66 

36  48.4 

6  1657.4 

+  8 

7.6 

+2 

20 

58-4 

+4S  34.1 

9.4887858 

0.0891260 

0.0952236 

23 

79 

14 

3-5 

6  19  17.8 

XX 

36^ 

3 

44 

X7.2 

39  X7-a 

9.4880004 

0.1008179 

0.1059033 

25 

91 

49 

59.x 

6  15  S7^ 

12 

52.2 

4 

56 

28.3 

58  38.4 

9.4908098 

0.1 104782 

O.I  145466 

27 

104 

12 

45-2 

6    6  x6.o 

XX 

43.x 

5 

53 

2X.9 

•4  WM 

9.4969692 

O.I181176 

0.12x2036 

29 

116 

It 

56.6 

5  5a  X5.8 

8 

33.3 

6 

32 

47-2 

«5  14-3 

9.5059777 

0.1238204 

0.1259878 

31 

127 

39 

39-6 

5  35    «.9 

■I-  4 

9.0 

+6 

54 

33.4 

+  639.8 

9.5171812 

0.1 277261 

0.1290576 

Aug.    2 

138 

31 

0-3 

5  16    8^ 

—  0 

37-9 

7 

0 

3.8 

-0  56.7 

9.5298854 

0.1300054 

0.1305922 

4 

148 

43 

56.1 

4  56  49-4 

5 

3-9 

6 

5X 

38.8 

7  X4.8 

9-5434434 

0.1308406 

O.X30772I 

6 

158 

18 

41.6 

4  38    5.7 

8 

39.4 

6 

31 

58.9 

IS  n.9 

9.5573049 

a 1304076 

0.1297666 

8 

167 

17 

7.8 

4  K>34-9 

XX 

10. 1 

6 

3 

40.7 

15  54.9 

9-57x0335 

0.1 288671 

0.1277255 

lO 

175 

42 

4.2 

4    4  38.8 

-12 

32-3 

+5 

29 

X.6 

— x8  34.6 

9.5843024 

0.1263575 

0.1247765 

12 

183 

36 

49.2 

3  50  «4-o 

12 

5x3 

4 

49 

56.2 

80  83-3 

9.5968779 

0.1229948 

O.I2IO235 

14 

191 

4 

48.6 

3  37  5«-4 

12 

X5-4 

4 

7 

55.0 

81  38.0 

9.6086005 

0.1188726 

0.1 165504 

i6 

198 

9 

24.4 

3  a6  59.a 

XO 

55-4 

3 

24 

8.3 

88  10.4 

9.6193663 

0.1 140644 

O.III4210 

i8 

204 

53 

46.6 

3  17  37-8 

9 

1.8 

2 

39 

29.0 

88  85.8 

9.6291 1 27 

0.1086254 

0.1056823 

20 

211 

20 

51.6 

3    9  40.6 

-  6 

44-9 

+x 

54 

36.9 

—88  84.0 

9.6378042 

0.1025953 

0.0993673 

22 

217 

33 

20.4 

3    3    0.4 

4 

13-5 

I 

xo 

1-5 

22     9.6 

9.6454250 

0.0960005 

0.0924959 

«4 

223 

33 

40.1 

a  57  30.5 

-   X 

35-6 

+0 

26 

4-9 

81  45-7 

9.6519712 

0.0888546 

0.0850763 

26 

229 

24 

5-4 

a  53    5.0 

+    X 

2.x 

-0 

16 

56.6 

81   14.6 

96574457 

0.081 1610 

0.0771076 

28 

235 

6 

39-9 

«  49  39-0 

3 

33.8 

0 

58 

49-9 

80  37.8 

9.6618550 

0.0729145 

0.0685798 

30 

240 

43 

18^ 

a  47    8.4 

+  5 

54.6 

"I 

39 

24.7 

-19  56.3 

9.6652074 

0.0641013 

0.0594760 

Sept    I 

246 

15 

48.6 

a  45  30.5 

8 

0.5 

2 

18 

32.1 

19  10.4 

9.6675101 

0.0547007 

0.0497719 

3 

251 

45 

541 

a  44  43-a 

9 

47.2 

2 

56 

3.6 

18  ao.4 

9.6687689 

0.0446860 

0.0394391 

5 

257 

15 

13.9 

a  44  44-8 

II 

12.0 

3 

3X 

50.7 

17  86.0 

9,6689870 

0.0340262 

0.0284439 

7 

262 

45 

25.9 

a  45  35-4 

12 

12.4 

4 

5 

44-2 

16  S6.6 

9.6681646 

0.0226869 

0.0167509 

9 

268 

18 

8.3 

a  47  15- a 

+12 

45.9 

-4 

37 

33-4 

-15  8X.5 

9.6662999 

0.0106318 

0.0043254    . 

II 

273 

55 

0,7 

a  49  45-7 

12 

50.5 

5 

7 

5.6 

M    9.4 

9.6633879 

9.9978277 

9'99XX355 

13 

279 

37 

46.2 

«  53    8.6 

12 

24.9 

5 

34 

5.6 

It  49.1 

9.6594223 

9.9842458 

9-977x571 

15 

285 

28 

12.5 

a  57  a7.i 

II 

28.4 

5 

58 

15.1 

XI   18.6 

9.6543947 

9.9698689 

9.9623823 

17 

291 

28 

14.2 

3    a  44.6 

10 

0.9 

6 

19 

11.5 

9  35-6 

9.6482981 

9-9547003 

9.9468289 

'9 

297 

39 

53-6 

3    9    5-7 

+  8 

3-3 

-6 

36 

27.6 

7  37.6 

9.6411272 

9.9387769 

99305570 

21 

304 

5 

22.7 

3  16  35-a 

5 

37.8 

6 

49 

30.2 

5  21.6 

9.632SS24 

9.9221866 

9.9136887 

23 

310 

47 

3-9 

3  «5   iH.S 

+  2 

48.4 

6 

57 

39.8 

-  a  44.t 

9.6235741 

9.9050944 

9.8964425 

25 

317 

47 

31-4 

3  35  M-2 

—  0 

18.4 

7 

0 

9-7 

+  0  18.8 

9.6132288 

9.887781 1 

9.8791706  ' 

27 

325 

9 

30.0 

3  46  50.6 

3 

33-5 

6 

56 

5.2 

3  50.9 

9.6018960 

9.8706844 

9.8624102  1 

29 

332 

55 

53-3 

3  59  47.1» 

-  6 

43-9 

-6 

44 

245 

+  7  55.4 

9.5S96612 

9-8544523 

9.846932X 

3« 

_^^ 

9 

41.0 

4  M   14-7 

-  9 

33-6 

-6 

2J 

0.4 

+ia  34-5 

9.5766582 

9.8399827 

9-8337592 
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VENUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Intrrme- 
diate  Date. 

• 

* 

IV 

•     '     •» 

t 

If 

• 

* 

m 

*         IV 

1 

Jan.  -I 

x6o 

46 

40.0 

I  S7  a6.o 

+0 

31.2 

■H3 

22 

509 

+0  99.9 

9.85678x5 

99582533 

9-965x335 

+3 

167 

16 

X5.0 

1  37  ai.a 

-0 

9.6 

3 

23 

32.3 

-0    9.a 

9.8569663 

9.9718753 

9.9784815 

7 

173 

45 

27.9 

X  37  15.0 

0 

49.9 

3 

21 

37.7 

0  48.0 

9.8571808 

9.9849537 

9.9912952 

XX 

180 

14 

13.7 

I  37    7.7 

X 

27.6 

3 

17 

8.8 

X  26.a 

9.8574224 

9.9975082 

0.0035959 

15 

186 

42 

27.8 

I  36  59.a 

2 

0.8 

3 

xo 

9.8 

s    3.0 

9.8576878 

0.0095618 

0.0154089 

19 

193 

10 

6.2 

I  36  49.8 

-« 

27.9 

+3 

0 

46.6 

-a38.a 

98579735 

0.02 114 12 

0.0267620 

23 

199 

37 

5.6 

I  36  39.8 

2 

47-4 

2 

49 

6.9 

3  xx.a 

9.8582760 

0.0322754 

0.0376844 

27 

206 

3 

23.6 

X  s6a9.a 

2 

58.5 

2 

35 

20.3 

3  4X.6 

9.8585913 

0.0429916 

0.0481994 

31 

2x2 

28 

58.6 

X  36  18.3 

3 

0.7 

2 

19 

37.9 

4    9.x 

9.8589154 

0.0533097 

0  0583245    , 

Feb.     4 

218 

53 

49-7 

I  36    7-3 

a 

53.8 

2 

2 

IX.9 

4  33.3 

9.8592441 

0.0632448 

0.0680721 

8 

225 

17 

57.1 

t  S5  56.5 

-2 

38.2 

+1 

43 

16,0 

-4  54.0 

9.8595737 

0.0728076 

0.0774524 

12 

231 

41 

2X.9 

I  35  46.0 

2 

14.8 

X 

23 

4-9 

5  X0.9 

9.8598997 

0.0820087 

0.0864785 

x6 

238 

4 

5.9 

t  35  36.1 

X 

44.8 

X 

X 

53.8 

5  «4-o 

9.8602179 

0.0908638 

O.0951671 

20 

244 

26 

1X.7 

X  35  «6.9 

X 

9.7 

0 

39 

58.6 

5  33.0 

9.8605248 

0.0993908 

0.1035370 

24 

250 

47 

42.5 

I  35  l«.6 

-0 

31.2 

+0 

17 

35.7 

5  37.8 

9.8608165 

0.1076079 

O.II16051    ' 

28 

257 

8 

42.0 

I  35  XX.3 

+0 

8.8 

—0 

4 

58.4 

-538.6 

9.8610896 

0.1155300 

0.1193834 

Mar.    3 

263 

29 

14.4 

X  35    5.x 

0 

48.3 

0 

27 

27.3 

5  35.2 

9.8613405 

0.1231662 

0.1268786 

7 

269 

49 

24.0 

X  34  59-9 

X 

25.4 

0 

49 

34.5 

5  27.8 

9.8615663 

0.1 305215 

0.1340949 

XX 

276 

9 

15.4 

X  34  S6.0 

X 

58.4 

X 

II 

4.2 

5  X6.4 

9.8617643 

0.1375995 

O.1410361 

15 

282 

28 

53.4 

X  34  53.3 

2 

25.5 

X 

31 

40.8 

5    X.3 

9.8619323 

0.1444059 

0.1477100 

19 

288 

48 

22.7 

X  34  5x5 

+2 

45.5 

—I 

51 

9.6 

-4  4a. 6 

9.8620683 

0.1509497 

0.1541265 

23 

295 

7 

47^ 

X  34  50.9 

2 

57-5 

2 

9 

16.7 

4  90.5 

9.8621706 

0.1572418 

0.1602967 

27 

301 

27 

XX.7 

X  34  5X.4 

3 

0.9 

2 

25 

49.2 

8  55  .a 

9.8622381 

0.1632918 

0.1662279 

31 

307 

46 

39.7 

X  34  58.8 

2 

55-5 

2 

40 

35.0 

3  «7.a 

9.8622700 

0.1691054 

O.1719242 

Apr.    4 

314 

6 

X4.8 

X  34  54-9 

2 

41.6 

2 

53 

23.6 

a  567 

9.8622658 

0.1746842 

0.1773850 

8 

320 

26 

0.0 

X  34  57.8 

+2 

19.9 

-3 

4 

5.8 

—a  24.0 

9.8622256 

0.1800263 

0.1826081 

12 

326 

45 

58.1 

X  35    X.4 

I 

51.3 

3 

12 

33.7 

X  49-6 

9.8621498 

0.185 I 306 

0.1875942 

x6 

333 

6 

X1.5 

X  35    5.4 

X 

17.3 

3 

18 

40.9 

X  13.8 

9.8620395 

0.1899994 

0.1923469 

30 

339 

26 

42.0 

X  35    9.9 

+0 

39.5 

3 

22 

22.9 

-0  37.0 

9.8618957 

0.1946372 

0.19687 1 3 

24 

345 

47 

3x1 

X  35  X4.7 

—0 

0.3 

3 

23 

36.6 

+0    0.3 

9.8617204 

0.1990500 

0.2011730 

28 

352 

8 

40.2 

X  35  X9.8 

—0 

40.1 

-3 

22 

20.7 

+0  37.6 

9.8615155 

0.2032409 

0.2052532 

May    2 

358 

30 

10.4 

X  35  15. 5 

I 

17.9 

3 

18 

35.8 

I  14.7 

9.8612835 

0.2072098 

0.2091105 

6 

4 

52 

2.6 

X  35  30.9 

I 

51  9 

3 

12 

24.2 

I  51.0 

9.8610272 

0.2109537 

0.2127394 

TO 

II 

14 

17.5 

X  35  36.6 

2 

20.5 

3 

3 

49.9 

a  26.0 

9.8607496 

0.2144672 

0.2161369 

14 

17 

36 

55.7 

X  35  4«.5 

2 

42.2 

2 

52 

58.6 

a  59.3 

9.8604542 

0.2177483 

0.2193014 

i8 

23 

59 

58.0 

X  35  48.6 

-2 

55.9 

-2 

39 

58.1 

+3  30.6 

9.8601444 

0.2207971 

0.2222351 

22 

30 

23 

25.0 

X  35  54.9 

3 

I.O 

2 

24 

57.4 

3  59  4 

9.8508242 

0.2236165 

0.2249415 

26 

36 

47 

17.3 

X  36    1.4 

2 

570 

2 

8 

7.1 

4  253 

9.8504973 

0.2262099 

0.2274220 

30 

43 

XX 

35.6 

X  36    8.0 

2 

44.2 

X 

49 

39.5 

4  48  0 

9.8591678 

0.2285782 

0.2296766 

Jane    3 

49 

36 

20.8 

X  36  X4.7 

2 

23.2 

I 

29 

48.0 

5    7.2 

9.8588399 

0.2307175 

0.2317000 

7 

56 

X 

33  4 

X  36  ai.6 

—I 

55.0 

-I 

8 

47.2 

4-5  22.6 

9.8585178 

0.2326235 

0.2334871 

XX 

62 

27 

14.X 

X  36  28.7 

X 

21.0 

0 

46 

52.7 

5  34.0 

9.8582054 

0.2342910 

0.2350349 

15 

68 

53 

23.2 

X  36  35.9 

0 

42.9 

0 

24 

20.9 

5  41.2 

9.8579068 

0.2357191 

0.2363436 

19 

75 

20 

1.2 

X  36  43.1 

—0 

2.6 

-0 

I 

28.8 

5  44.x 

9.8576257 

0.2369093 

0.2374164 

23 

8x 

47 

8.1 

I  36  50.3 

+0 

37.9 

+0 

21 

26.0 

5  42.6 

98573657 

0.2378656 

0.2382570    , 

27 

88 

14 

43-5 

X  36  57.3 

+1 

16.5 

+0 

44 

6.1 

+5  36.9 

98571307 

0.2385907 

1 

0.2388664 

31 

,94 

i?_ 

46.4 

X  37    4.1 

+1 

51-3 

+1 

6 

13.9 

+5  26.5 

9.8569232 

0.2390838 

0.2392427 
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MARJ 

iEAN 

GREENWICH  !i 

NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

HfUorfiitric 
Latitude. 

1 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distanca 
from   Earth— 

At  Date. 

At  Intcnne- 
diaie  Date. 

e        > 

m 

f      n 

H 

• 

w 

m 

Jan.      3 

238  55 

55.6 

31    18.46 

+  18.7 

-0    19 

38.3 

-59.71 

0.1827766 

0.3682475 

O.3663411 

7 

241     I 

35-5 

31   31-48 

22.4 

0    23 

37.2 

59-69 

0.18 12867 

0.3644060 

0.3624421 

II 

243     8 

7-7 

31   44-63 

25.9 

0    27 

35-8 

59.58 

0.1797887 

0.3604493 

0.3584280 

15 

245   15 

32.6 

31   57-89 

29.4 

0    31 

33.8 

59.38 

0.1782845 

0.3563784 

0.3543017 

19 

247  23 

51.0 

33   11.29 

32.7 

0   35 

30.8 

59.10 

0.1767763 

0.3521983 

0.3500688 

23 

249  33 

3.1 

32  24.80 

+  35.8 

-  0   39 

26.6 

-58.71 

0.1752660 

0.3479145 

0-3457365  ' 

27 

251   43 

9.6 

32  38.45 

38.8 

0  43 

20.5 

58.23 

0.1737558 

0.3435354 

0.3413119 

31 

253  54 

10.8 

32  52.16 

41.5 

0  47 

12.4 

57-64 

O.1722481 

0.3390661 

O.33679S5 

Feb.    4 

256     6 

7.0 

33    5.93 

44.0 

0  51 

1.6 

56.94 

0.1707449 

0-3345091 

0.3321979 

8 

258   18 

58.3 

S3  19-72 

46.3 

0   54 

47.9 

56.15 

0. 1692490 

0.3298651 

0.3275105  ■ 

12 

260  32 

44.8 

33  33-50 

-1-48.2 

-0   58 

30.9 

-55-26 

0.1677625 

0-3251347 

0.3227385 

i6 

262  47 

26.3 

S3  47«29 

50.0 

I      2 

lO.O 

54-23 

0. 1662880 

0.3203226 

0.3178878  ' 

20 

265     3 

3.0 

34    i.oa 

51.4 

I      5 

44-7 

5309 

0.164828 I 

0.3154354 

0.3129663  ' 

24 

267   19 

34-5 

34  14-72 

52.6 

I     9 

14.7 

51.85 

0.1633854 

O.3104811 

0.3079808 

28 

269  37 

0.7 

34  a8.35 

53-4 

I    12 

39.5 

50.49 

0. 161 9626 

0.3054660 

0-3029370 

Mar.    3 

271   55 

21.2 

S4  41.86 

1-53.8 

-I    15 

58.6 

-49.01 

0.1605622 

0-3003934 

o.297«357  \ 

7 

274   M 

35-4 

34  55.17 

53-9 

1    19 

11.6 

47.40 

O.I 59 I 870 

0.2952638 

0.2926773  ■ 

II 

276  34 

42.5 

35    8.25 

53-6 

I    22 

17.8 

45.67 

0.1578395 

0.2900763 

0.2874619 

15 

278   55 

41-5 

S5  VfiJ 

53-1 

I    25 

17.0 

43.84 

0.1565223 

0.2848342 

0.2821942 

19 

281    17 

31.5 

35  33.87 

52.0 

I    28 

8-5 

41.87 

0.1552389 

0-2795428 

O.276S814    ; 

1 

23 

283  40 

11.7 

35  46.  X9 

+50.5 

-I    3« 

52.0 

~39.Ho 

0.1539913 

0.2742102 

0.2715299 

27 

286     3 

40.8 

S5  58.ai 

48.9 

I    33 

26.9 

37-61 

0.1527827 

0.2688416 

0.2661447 

31 

288   27 

57-4 

36    9.97 

46.9 

I    35 

52-9 

35-31 

O.I5I6I57 

0.2634396 

0.2607259   1 

Apr.     4 

290  53 

0.2 

36  ai.34 

44-5 

I    38 

9.4 

32-89 

0.1504924 

0.2580035 

0.2552720 

8 

293   18 

47.7 

36  32.26 

41.8 

I    40 

16.0 

30.37 

0.1494 161 

0.2525308 

0.2497804 

12 

295   45 

17.9 

36  4a*74 

+38.8 

-I    42 

12.4 

27.76 

0.1483890 

0.2470210 

0.2442527 

i6 

298   12 

29.0 

S6  52.71 

35-3 

I    43 

58.1 

25-04 

0-1474 I 35 

0.2414767 

0.2386931 

20 

300  40 

19. 1 

37    a. 16 

31.8 

1    45 

32.7 

22.24 

0.1464923 

0.2359029 

0.2331065 

24 

303     8 

46.0 

37  IZ.08 

27.8 

I    46 

56.0 

19.40 

0.1456275 

0.2303040 

0.2274953 

28 

305   37 

47-3 

37  19-42 

23.8 

1    48 

7-9 

16.40 

0.1 4482 I 4 

0.2246800 

0.2218580 

May    2 

308     7 

20.8 

37  27.17 

+19.5 

-I    49 

7.2 

-13-34 

0.1440760 

0.2 19028 I 

0.2161896 

6 

310  37 

24.1 

37  34.28 

15.1 

I    49 

54-5 

10.27 

0-1433931 

0.2133416 

0.2104837 

lO 

313     7 

54-4 

37  40.74 

10.5 

I    50 

29.4 

7.14 

0.1427749 

0.2076158 

0.2047375 

14 

315  38 

49.3 

37  46.51 

5.8 

I    50 

51.6 

3.95 

0.1422228 

O.2018491 

0.1989504 

i8 

318   10 

5.8 

37  51-58 

+  I.I 

I    51 

I.O 

-  0.73 

0.1417382 

0.1960418 

0.1931236 

22 

320  41 

41.2 

37  55-93 

-    3-7 

-I    50 

57-5 

■»-  2.49 

0. 1413226 

O.1901958 

0.1872576 

26 

323   13 

32.5 

37  59-51 

8.4 

1    50 

41. 1 

5.74 

0.1409767 

0.1843084 

0.1813473 

30 

32^  45 

36.6 

38    2.38 

13.0 

I    50 

II. 6 

8.99 

0.1407022 

0.1783728 

0.1753838 

June    3 

328   17 

50.8 

38    4-50 

17.6 

1    49 

29.2 

12.22 

0.1404995 

0.1723787 

0.1693563 

7 

330  50 

11.9 

38    5-85 

22.0 

I    48 

33.8 

15.45 

0.1 40369 I 

O.1663153 

0-1632555 

II 

333  22 

36.8 

38    6.41 

-26.3 

-I   47 

25.6 

+  18.62 

0.1403114 

O.1601755 

0.1570757 

15 

335   55 

2.4 

38    6.20 

30.4 

I   46 

4.8 

21.76 

0.1403263 

O.I530555 

O.I508147 

19 

338   27 

25.6 

38    5-21 

34-2 

I   44 

31.5 

24.86 

0.1404143 

0.1476530 

0.1444694 

23 

340  59 

43-3 

38     3.42 

37.8 

I   42 

45-9 

27.89 

0.1405747 

0.1412627 

0.1380317 

27 

343   31 

52.2 

38    0.85 

41.0 

1   40 

48.4 

30.  K4 

0.1408072 

0.1 34774 1 

O.I3I487S 

July     I 

346     3 

49-4 

17  57-59 

-43.9 

-1    3« 

39.2 

+33.72 

0.1411115 

0.1281718 

O.X 248233 

5 

34_8   35 

32.2 

37  53.61 

46.5 

— ._       « 

1    36 

18.6 

+36.50 

0.1414861 

0.1 2 14404 

0.1 180224 
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4 

JUPITER. 

GREENWICH  MEAN  NOON. 

Dat«. 

Heliocentric 

Loncitode, 

Mean  Eqninox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

OrbiL 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

» 

m 

»      m 

m 

0      t       t* 

m 

Jan.     3 

122 

25 

32.1 

4  50.37 

+195 

+0   30   48.4 

+6.10 

0.7224475 

0.6399923 

0.6388048 

7 

122 

44 

53.3 

4  50.M 

19.8 

0    31    12.8 

6.08 

0.7225613 

0.6377302 

0.6367718 

II 

123 

4 

139 

4  50.07 

20.0 

0  31   37-1 

6.06 

0.7226748 

0.6359322 

O.6352141 

15 

123 

23 

33-9 

4  49.9a 

20.2 

0  32     1.3 

6.05 

0.7227881 

0.6346202 

0.6341524 

19 

123 

42 

53-3 

4  49.77 

20.4 

0  32  25.4 

6.03 

0.722901 I 

0.63381 16 

0.6335986 

23 

124 

2 

12.0 

4  49.6» 

+20.6 

+0  32  49.5 

+6.01 

0.7230138 

0.6335139 

0.6335579 

27 

124 

21 

30.2 

4  49.47 

20.8 

0  33   135 

5.99 

0.7231263 

0.6337299 

0.6340291 

31 

124 

40 

47.8 

4  49.31 

21.0. 

0  33  37-5 

5.97 

0.7232385 

0.6344547 

0.6350057 

Feb.    4 

125 

0 

4-7 

4  49.17 

21.2 

0  34     1-3 

5.96 

0.7233505 

0.6356809 

0.6364785 

8 

125 

19 

21. 1 

4  49.0a 

21.4 

0  34  25.1 

5.94 

0.7234622 

0.6373965 

0.6384328 

12 

125 

38 

36.9 

4  48.87 

+21.5 

+0  34  48.8 

+5.9a 

0.7235736 

0.6395846 

0.6408492 

i6 

125 

57 

52.1 

4  48.73 

21.7 

0  35   12.4 

5.90 

0.7236847 

0.6422227 

0.6437018 

20 

126 

17 

6.7 

4  48.58 

21.9 

0  35  36.0 

5.88 

0.7237955 

0.6452821 

0.6469599 

24 

126 

36 

20.8 

4  48.43 

22.1 

0  35  59-4 

5.86 

0.7239060 

0.6487304 

0.6505890 

28 

126 

55 

34-2 

4  48.89 

22.3 

0  36  22.8 

5.84 

0.7240162 

0.6525316 

0.6545543 

Mar.    3 

127 

M 

47.1 

4  48.15 

+22.4 

+0  36  46.1 

+5.8a 

0.7241 261 

0.6566525 

0.6588219 

7 

127 

33 

59-3 

4  47.99 

22.6 

0  37     9-4 

5.80 

0.7242356 

0.6610583 

0.6633575 

11 

127 

53 

II.O 

4  47.85 

22.8 

0  37   32.5 

5.78 

0.7243449 

0.6657149 

0.6681257 

15 

128 

12 

22.1 

4  47.71 

22.9 

0  37  55-6 

5.75 

0.7244537 

0.6705856 

0.6730896 

19 

128 

31 

32.7 

4  47.56 

23.1 

0  38   18.5 

5.73 

0.7245622 

0.6756333 

0.6782120 

23 

128 

50 

42.6 

4  47.4a 

+23.3 

+0  38  41.4 

+5-71 

0.7246703 

0.6808217 

0.6834578 

27 

129 

9 

52.1 

4  47.a8 

23.4 

0  39     4.2 

5.69 

0.7247782 

0.6861 167 

0.6887944 

31 

129 

29 

0.9 

4  47.14 

23.6 

0  39  27.0 

5.67 

0.7248856 

0.6914875 

0.6941925 

Apr.     4 

129 

48 

9.2 

4  47-00 

23.7 

0  39  49.6 

5.65 

0.7249928 

0.6969063 

0.6996256 

8 

130 

7 

16.9 

446.86 

23.9 

0  40   12.2 

5-63 

0.7250996 

0.7023473 

O.70506S3 

12 

130 

26 

24.0 

4  46.7a 

+24.0 

+0  40  34.6 

+5.61 

0.7252061 

0.7077853 

0.7104948 

i6 

130 

45 

30.6 

4  46.58 

24.2 

0  40  57.0 

5-59 

0.7253123 

0.7 I 3 1940 

0.7158800 

20 

131 

4 

36.7 

4  46.44 

243 

0  41    19.3 

5.56 

O.7254181 

0.7185504 

0.7212028 

24 

131 

23 

42.1 

4  46.30 

24.4 

0  41   41.5 

5.54 

0.7255237 

0.7238351 

0.7264449 

28 

X3I 

42 

47-1 

4  46.17 

24.6 

0  42     3.6 

5.52 

0.7256289 

0.7290305 

0.7315901 

May    2 

132 

I 

515 

4  46.03 

+24.7 

+0  42  25.7 

+5.50 

0.7257338 

O.7341221 

0.7366251 

6 

132 

20 

55-3 

4  45.89 

24.8 

0  42  47.6 

5.47 

0.7258383 

0.7390972 

0.7415368 

lO 

132 

39 

58.6 

4  45.76 

24.9 

0  43     9-5 

5.45 

0.7259425 

0.7439422 

0.74631 iS 

M 

132 

59 

1-4 

4  45.6a 

25.0 

0  43  31.2 

5.43 

0.7260463 

0.7486441 

0.7509376 

i8 

133 

18 

3.6 

4  45.48 

25.1 

0  43  52.9 

5.41 

0.7261498 

O.7531912 

07554036 

22 

133 

37 

5-3 

4  45-35 

+  25.2 

+0  44   14.5 

+5-39 

0.7262529 

0.7575740 

0.7597017 

26 

133 

56 

6.4 

4  45-ai 

253 

0  44   36.0 

5.36 

0.7263557 

0.7617858 

0.7638256 

30 

»34 

15 

7.0 

4  45.08 

255 

0  44   57-4 

5.34 

0.7264581 

0.7658204 

0.7677697 

June    3 

X34 

34 

7.0 

4  44*94 

25.6 

0  45   18.7 

5.3a 

0.7265601 

0.7696728 

0.7715289 

7 

X34 

53 

6.5 

4  44.81 

25.7 

0  45   39.9 

S.ag 

0.7266618 

0.7733373 

0.7750971 

11 

X35 

12 

5-5 

4  44.68 

+25.8 

+0  46     I.I 

+5.a7 

0.7267630 

0.7768075 

0.7784677 

15 

135 

31 

3-9 

4  44-55 

25.9 

0  46  22.1 

5.a5 

0.7268639 

0.7800774 

0.7816361 

19 

135 

50 

1.9 

4  44.4a 

26.0 

0  46  43.0 

5.2a 

0.7269644 

0.7831435 

0.7845994 

23 

136 

8 

59-3 

4  44.a9 

26.0 

0  47     3.9 

5.ao 

0.7270645 

0.7860035 

0.7873557 

27 

136 

27 

56.2 

4  44.16 

26.1 

0  47  24.6 

517 

0.7271643 

0.7886558 

0.7899037 

July     I 
5 

136  46 

52.5 

4  44.03 

+26.2 

+0  47  45-3 

+5.15 

0.7272637 

0.7910990 

0.7922413 

_»i7_ 

5 

48.4 

4  43.90 

+26.3 

+0  48     5.8 

+5-13 

0.7273627 

0.7933302 

0.7943652 
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URANUS- 

GREENWICH 

MEAN 

NOON- 

Uaie. 

Heliocentric 

Mcao  EqoiAOZ 
of  I>ate. 

DaOy 
Mockm. 

to 
OrbiL 

Heliocentnc 
LaritiHla,       | 

Dafly 

Loeantlun 

of 

Radias 

Vector. 

LocuTthaof  Dtsnncf 
fron  Kartfa — 

AtDtttai 

At  Iiiieiiue- 
diateDatc 

•       f       * 

m 

m 

• 

f            m 

* 

Jan.     7 

230  55   52-2 

44-40 

-6^ 

+0    1 

17  49-4 

-«.55 

1.2725892 

1.2855985 

r.2843348 

15 

231      I   47^ 

44-40 

es 

0    ] 

t7  45.0 

0.55 

1.2726207 

1.28^103 

1.28 16306 

23 

231     7  42.6 

44-39 

6.6 

0    1 

17  40.6 

0.55 

1.2726522 

1.2802021 

1.2787317 

31 

231   13   37.7 

44-^ 

6.6 

0    1 

17  36.1 

0.55 

1.2726837 

1.2772252 

1.2756890 

Feb.    8 

231    19  32.8 

44-38 

6.6 

0    ] 

17  31-7 

0.55 

I.2727153 

I.2741301 

12725553 

i6 

231   25  27.8 

44-37 

-^.5 

+0  : 

17  27.3 

-0.55 

1.2727469 

1.2709726 

1.2693902 

24 

231    31   22.8 

44-37 

6.5 

0  : 

[7   229 

0.55 

1.2727786 

I.2678161 

1.2662578 

Mar.    3 

231   37   17.7 

44-36 

6.5 

0  1 

17   18.4 

0.55 

I.2728103 

1.2647228 

I.2632185 

II 

231   43   12.6 

44-36 

6.5 

0  ] 

[7   14.0 

0.55 

1.2728420 

I.2617529 

1.2603341 

19 

231   49     7-5 

44-33 

6.4 

0  1 

r7     9.6 

0.55 

1.2728737 

1.2589700 

1.2576684 

27 

231   55     2.3 

44-35 

-6.4 

+0   : 

[7     5.1 

-0.55 

1.2729055 

I.2564361 

X.2552793 

Apr.     4 

232     0  57.0 

44-34 

6.4 

0   1 

t7     0.7 

0.55 

1.2729373 

1.2542043 

I.2532171    I 

12 

232     6  51.7 

44-34 

6.4 

0   ] 

t6  56.3 

0.56 

I.2729691 

1.2523234 

I.2515291 

20 

232   12  46.4 

44-33 

6.3 

0   ] 

16  51.8 

0.56 

1.2730009 

1.2508387 

1.2502554 

28 

232   18  41.0 

44-33 

6.3 

0  1 

[6  47.4 

0.56 

1.2730328 

1.2497824 

1.2494218 

May    6 

232  24   35.6 

44-3S 

-6.3 

+0   ] 

[6  42.9 

—0.56 

1.2730647 

1.2491758 

1.2490458 

M 

232   30  30.1 

44-31 

6.3 

0   ] 

t6   38.4 

0.56 

1.2730967 

1-2490335 

1.2491382 

22 

232   36  24.6 

44-31 

6.2 

0   ] 

16   34.0 

0.56 

I.2731287 

1.2493585 

1.2496927    1 

30 

232  42   19.0 

44-3i> 

6.2 

0   ] 

16  29.6 

0.56 

I.2731607 

1.2501386 

1.2506935 

Jane    7 

232  48   13.4 

44.29 

6.2 

0   ] 

[6  25.1 

0.56 

1.2731927 

1.2513544 

I.25211S1 

15 

232   54     7-8 

44.a9 

-6.2 

+0   ] 

[6  20.7 

—0.56 

1.2732248 

1.2529797 

1-2539340 

23 

233     0     2.1 

44.28 

6.1 

0   : 

[6   16.2 

0.56 

1.2732568 

1.2549749 

1.2560966 

Jaly     I 

233     5  56.3 

44.^ 

6.1 

0  ' 

16   1 1.7 

0.56 

1.2732889 

1.2572934 

1.2585594 

9 

233   "   50.5 

44-«7 

6.1 

0   : 

t6     7.3 

0.36 

I.2733211 

1.2598882 

1.2612729 

17 

233   17  44-7 

44.«7 

6.1 

0   ] 

[6     2.8 

0.56 

12733532 

1.2627057 

I.2641791 

25 

233  23   38.8 

44.26 

-6.0 

-K)   - 

15   58.3 

—0.56 

1.2733854 

1.2656863 

1.2672200 

Aag     2 

233  29  32.9 

44.26 

6.0 

0  1 

^5  53-9 

0.56 

I.2734176 

1.2687737 

1.2703403 

10 

233   35  26.9 

44.«5 

6.0 

0   ; 

t5  49.4 

0.56 

1.2734498 

1. 2719129 

1.2734833    1 

18 

233  41   20.9 

44.24 

6.0 

0   ] 

15  44-9 

0.56 

1.2734820 

1.2750450 

1.2765909 

26 

233   47   14-9 

44.24 

5-9 

0   1 

[5  40.4 

as6 

1-2735143 

I.2781152 

I.2796116 

Sept.    3 

233   53     8.8 

4423 

-5-9 

+0   1 

C5  360 

-0.56 

'•2735465 

1.2810745 

Z.2824976 

II 

233   59     2.6 

44.23 

5-9 

0  : 

15   31-5 

0.56 

1.2735788 

1.2838747 

1.2852001 

19 

234     4  564 

44.«2 

5-9 

0   : 

t5  27.0 

0.56 

I.2736111 

1.2864686 

1.2876758    1 

27 

234   10  50.2 

44-22 

5.8 

0  ] 

[5  22.5 

as6 

1.2736434 

1.2888177 

1.2898899 

Oct.     5 

234   16  43.9 

44.21 

5.8 

0  ] 

[5   18.0 

0.56 

1.2736757 

1.2908879 

1.2918078 

1           '3 

234  22   37.6 

44.20 

-5.8 

+0   ] 

15   13-5 

—0.56 

1.2737080 

1.2926455 

1.2933983 

I           21 

234  28   31.2 

44.20 

5.8 

0   ] 

f5     9.0 

0.56 

1.2737404 

1.2940633 

X.2946390 

29 

234   34  24.8 

44.19 

5-7 

0  ] 

5     4-5 

0.56 

1.2737728 

1.2951227 

I.2955123 

Nov.    6 

234  40  18.3 

44.19 

5-7 

0  ] 

C5     0.0 

0.56 

1.2738052 

1.2958059 

1.2960018 

14 

234  46   ii«8 

44.18 

5-7 

0  ] 

t4  55.5 

0.56 

1.2738376 

1.2960996 

1.2960991 

22 

234  52     5.2 

44.17 

-5-7 

+0   1 

t4  51.0 

-0.56 

1.2738700 

1.2960005 

1.2958039 

30 

234   57  58.6 

44.17 

5.6 

0  ] 

[4  46.5 

0.56 

1.2739025 

1.2955094 

1. 295 1 176 

Dec.    8 

235     3  52.0 

44.16 

5.6 

0  ] 

[4  42.0 

0.56 

1.2739350 

1.2946293 

I.294046S 

16 

235     9  45-3 

44.16 

5.6 

0   ] 

f4   37-5 

0.56 

1-2739675 

1.2933723 

Z.2926085 

24 

235   15   38.5 

44.15 

5.6 

0   1 

14   330 

a56 

1.2740000 

1.2917585 

1.2908246 

i      32 

235   21   31.7 

44.15 

-5-5 

+0   ] 

[4   28.4 

-0.56 

1.2740325 

1.2898097 

40 

23s   27   24.9 

44-14 

-5-5 

-K)    ] 

[4   23.9 

-  0.56 

1. 2740651 

• 
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NEPTUNE 

• 

—         I 

GREENWICH  MEAN 

NOON. 

Date. 

Helifweniric 

Lftnicmide, 

MfAU  Equinox 

of  Udtc 

Daily 
Motion. 

Redaction 

to 

OrbiL 

Heliocentric 
Latitude. 

L 

Daily 
Motion. 

.Ofarithm 

of 
Radiof 
Vector. 

Locarithm 
from  1 

At  Dale. 

of  Distance 
Urth- 

1 

At  lntmnie> 
diaie  Date. 

•               t* 

m 

w 

•          t          w 

1* 

Jin       7 

76   49    28.6 

23.01 

-47.4 

-I  26  10.7 

+0.40       I 

•4750353 

x. 4625242 

1.4630884 

«5 

76    52    24.7 

M.OI 

47-5 

I  26   7.4 

0.40         X 

.4750364 

i.4637<35 

1.4643951 

2^ 

76    55    20.S 

22.01 

47-5 

I   26     4.2 

0.40      X 

4750375 

1.4651290 

1.4659109 

31 

76    58    16.9 

22.01 

47.5 

I    26      I.O 

0.40       I. 

.4750386 

1.4667363 

1. 46760 10 

Feb      H 

77     I    12.9 

22.01 

47.5 

I  25  57.8 

0.40       I 

•4750397 

1.4685002 

1.4694297 

16 

77     4     9.0 

28.00 

-47-5 

-I  25  54.6 

+0.40       X. 

4750408 

1.4703840 

1.4713580 

24 

77     7     5.0 

22.00 

47.6 

1  25  51.3 

0.40       X. 

.4750419 

».47'«3465 

1.4733442 

Mar     3 

77    10     1. 1 

22.00 

47.6 

I  25  48.1 

0.40       X. 

.4750429 

1.4743467 

1-4753492 

II 

77    '2   57.1 

22.00 

47.6 

»  25  44.9 

0.41       X 

4750440 

1.476347  > 

14773356 

J9 

77    X5   53.2 

22.00 

47.6 

I  25  41.6 

0^1         X. 

475045X 

I.4783100 

1.4792655 

27 

77    j8  49.2 

3«.O0 

-47.7 

-l  25  38.4 

+0.41       X. 

.4750462 

X. 4801982 

1.481104X 

Apr      4 

77   21   45.2 

23.00 

.47.7 

I  25   35-1 

0.41      I. 

•4750473 

X.4819797 

X.4828215 

12 

77  24  41.3 

33.00 

47.7 

I   25  31.9 

0.41       X. 

•4750483 

X.48 36260 

1.4843894 

20 

77  27  37.3 

33.00 

47.7 

I   25  28.6 

0^1      I. 

4750494 

X. 4851092 

1.4857823 

28 

77   30  33.3 

22.00 

47.8 

I   25  25.3 

0.41       X. 

4750505 

X. 4864067 

1.4869799 

May    6 

77   33  29.3 

32.00 

-47.8 

~i   25  22.1 

•fo.41       X. 

.4750516 

1.4875002 

1.4879655 

M 

77   36  25.3 

23.00 

47.8 

I   25   18.8 

0.41       X. 

.4750526 

1.4883743 

1.4887243 

22 

77  39  21.3 

23.00 

47.8 

X  25   15.5 

0.41       X 

4750537 

X. 4890152 

X.4892461 

30 

77  42   17.3 

23.00 

47.9 

I  25   12.2 

0.41       X. 

4750548 

X.4894I65 

1.4895257 

Jooc    7 

77  45   133 

33.00 

47.9 

I   25     9.0 

0.41       X 

•4750558 

1.4895733 

1.4895585 

15 

77  48     9.3 

33.  00 

47.9 

-I   25     5.7 

-H).4«        X. 

.4750569 

1.4894822 

1.4893446 

23 

77  51     5.3 

23.00 

47.9 

I   25     2.4 

O^l          X. 

.4750580 

X.489I467 

1.488H890  ' 

July     I 

77   54     1.3 

33.00 

47.9 

I   24  59.1 

0.41         X. 

4750590 

X.4885725 

1.4881979 

9 

77  56  57.2 

33.00 

48.0 

I   24  55.8 

a4i       X. 

475060X 

X.4877670 

X.4872808 

"7 

77  59  53.2 

21.99 

48.0 

I   24  52.5 

0.41       X. 

475061 X 

X.48674I7 

1.486x5x7 

J 

25 

78     2  49.2 

21.99 

-48.0 

-1   24  49.2 

+0.41         X. 

475062X 

X.4855I30 

X.4848276 

Aog.    2 

78     5  45.1 

31.99 

48.0 

1   24  45.9 

0.41       X. 

.4750632 

X.4840983 

1.4833275 

10 

78     8  41. 1 

31.99 

48.0 

I   24  42.6 

a4i       X. 

.4750642 

X.4825I86 

1.4816745 

18 

78   11   37.0 

• 

31.99 

48.1 

I   24  39.2 

0.41       X. 

4750653 

X.4807989 

1.479«953 

26 

78   14  33.0 

«.99 

48. 1 

1   24   36.0 

0.41         X, 

4750663 

1.4789676  ' 

1.4780194 

SrpL    3 

78   17  28.9 

31.99 

-48.1 

-1   24  32.7 

+0.43        X. 

4750674 

1.4770546 

1.4760766 

11 

78  20  24.8 

31.99 

48.1 

X  24  29.3 

0.43        X. 

4750684 

1.4750907 

X.4741019 

19 

78  23  20.7 

31.99 

48. 1 

I   24   26.0 

0.48        X. 

4750694 

X.4731145 

1.4721330 

27 

78  26   16.7 

31.99 

48.2 

X  24  22.7 

0.43        X. 

•4750705 

X.47II6I9 

1.4702055 

Oct,     5 

78  29   12.6 

31.99 

48.2 

I  24   »9.3 

0.43         X. 

47507x5 

X. 4692689 

1.4683571    1 

»3 

78  32     8.5 

«l.99 

-48.2 

—X   24   16.0 

+0.4*         X. 

4750726 

X.4674751 

1.4666278 

21 

78   35     4-4 

ai.99 

48.2 

I  24   12.7 

0.4a      I- 

4750736 

I. 4658 I 90 

i.465<»534 

29 

78   38     0.3 

31.99 

48.2 

I  24     9.3 

0.43      I. 

4750746 

X.464335I 

x.463W>^2 

Nov     6 

78   40  56.2 

31.99 

48.3 

I  24     6.0 

0.41     I. 

4750757 

1.4630567 

l.462y>47 

M 

78  43  52.1 

31.99 

48.3 

I  24     2.6 

0.43        X. 

4750767 

1. 46201 55 

1. 4615918 

22 

78  46  48.0 

ti.99 

-48.3 

-I  23  59.3 

40.48      I. 

4750777 

X. 46 12356 

1.460Q496 

30 

78   49  43.9 

ai.98 

48.3 

I  23  55.9 

0.43      I. 

.47507^8 

X.4607355 

1.46t>5949 

I)cc     8 

78   52   39.7 

31.98 

48.4 

I  23  52.6 

0.41     I, 

•4750798 

i.4fw529i 

X. 4*^05386 

16 

78  55   35-6 

ti.98 

48.4 

I  23  49.2 

0.43     1, 

.47508' kS 

X.  4^10^12  30 

X.4fK>78i9 

24 

78  58   31.5 

ai.98 

48.4 

I  23  45.8 

0.43     I. 

.4750818 

1.4610143 

1.4613190 

32 

79     I   27.3 

11.98 

-48.4 

-X  23  42.5 

+0.43       I 

.4750828 

1.4616941 

1 

40 

79     4   23.2 

ti.gii 

-48.4 

-I  23  39.1 

-H>.4J        I 

.47y>839 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 
Apr  I 

X 

True  Equinox. 

Redac. 

to 

Mean 

Eq'x  of 

Jan.  I A 

Y 

True  Equinox. 

Rednc 

to 

Mean 

Eq'x  of 

Jan.  ZiO. 

z 

True  Equinox. 

Redaa 

to 

Mean 

Eq'x  of 

Jan.1^ 

Noon, 

Midnight. 

Noon. 

Noon, 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

+0.9771998 

+0.9754804 

+  206 

+0.1949045 

+0.2026323 

-835 

+0.0845618 

+0.0879147 

■  i 
-459' 

2 

0.9736891 

0.9718259 

224 

0.2103454 

0.2180433 

834 

0.0912612 

0.0946012 

466 

3 

0.969891 I 

0.9678849 

242 

0.2257255 

0.2333916 

833 

0.0979345 

O.I  01 2607 

473 

4 

0.9658073 

0.9636580 

260 

0.2410408 

0.2486725 

831 

0.1045797 

O.IO78911 

480  , 

5 

0.9614376 

0.9591466 

278 

0.2562863 

0.2638816 

830 

O.IIII948 

O.I 144905 

487 

6 

-J-0.9567847 

+0.9543518 

+  296 

+0.2714577 

+0.2790139 

-828 

+0.1177779 

+0.1 2 10567 

"493 

7 

0.9518484 

0.9492749 

314 

0.2865499 

0.2940653 

826 

0.1243267 

0.1275878 

499  j 

8 

0.9466313 

0.9439179 

333 

0.3015594 

0.3090316 

824 

0.1308397 

0.1340820 

505 

9 

0.94 1 1 348 

0.9382819 

351 

0.3 1648 I 2 

0.3239076 

822 

O.1373146 

0.1405370 

5" 

lO 

0.9353596 

0.9323684 

370 

O.3313IO2 

0.3386884 

819 

0.1437492 

0.1469508 

517 

II 

-j-o.  9293085 

+0.9261800 

+  388 

+0.3460419 

+0.3533702 

-816 

+O.1501417 

+O.1533216 

-523 

12 

0.9229832 

O.9197185 

407 

0.3606726 

0.3679485 

813 

0.1564902 

0.1596473 

528 

13 

0.9163860 

0.9129858 

426 

0.3751973 

0.3824 181 

809 

0.1627925 

0.1659256 

533 

M 

0.9095185 

0.9059846 

445 

0.3896106 

0.3967743 

805 

0.1690463 

O.I 72 I 546 

53S 

15 

0.9023842 

0.8987177 

464 

0,4039087 

O.4IIOI36 

801 

O.1752501 

0.1783328 

543 

i6 

+0.894985J 

+0.8911873 

+  483 

+0.4180882 

+O.4251318 

-796 

+0.18 14023 

+0.1844583 

-547 

17 

0.8873241 

0.8833960 

502 

0.4321439 

0.4391242 

791 

0.1875006 

0.1905290 

551 

i8 

0.8794035 

0.8753469 

521 

0.4460722 

0.4529872 

786 

0.1935433 

0.1965433 

555 

19 

0.8712266 

0,8670431 

540 

0.4598689 

0.4667167 

781 

0.1995289 

0.2024998 

559 

20 

0.8627968 

0.8584878 

559 

0.4735302 

0.4803090 

775 

02054557 

0.2083965 

562, 

21 

+0.854 1 165 

+0.8496834 

+  578 

+0.4870526 

+0.4937602 

-769 

+O.2113219 

+O.2142319 

-566; 

22 

0.8451888 

0.8406331 

598 

0.5004318 

0.5070671 

763 

O.2171262 

0.2200048 

569, 

23 

0.8360167 

0.831 3401 

617 

0.5136655 

0.5202264 

757 

0.2228673 

0.2257135 

572, 

24 

0.8266036 

0.8218074 

636 

0.5267494 

0.5332343 

750 

0.2285433 

0.2313566 

574 

25 

0.8169519 

0.8120376 

655 

0.5396804 

0.5460872 

743 

0.2341531 

0.2369327 

577 

26 

+0.8070648 

+0.8020340 

+  675 

+0.5524546 

+0.5587822 

-736 

+0.2396951 

+0.2424403 

-579 

27 

0.7969455 

0.7917995 

694 

0.5650696 

O.5713164 

729 

0.2451680 

0.2478781 

581 

28 

0.7865965 

0.7813369 

7M 

0.5775221 

0.5836860 

721 

0.2505704 

0.2532447 

583 

29 

0.77602 I I 

0.7706495 

734 

0.5898080 

0.5958878 

713 

0.2559008 

0.2585387 

585 

30 

0.7652223 

0.7597400 

754 

0.6019248 

0.6079187 

705 

0.2611581 

0.2637588 

586 

May  I 

H).7542028 

+0.74861 12 

■♦-  774 

+O.613869I 

+0.6197756 

-697 

+0.2663407 

+0.2689036 

-587 

2 

0.7429656 

0.7372661 

795 

0.6256378 

0.6314553 

688 

0.2714472 

0.2739714 

588 

3 

0.7315134 

0.7257082 

815 

0.6372275 

0.6429540 

679 

0.2764761 

0.2789609 

589 

4 

0.7198505 

0.7139405 

835 

0.6486343 

0.6542681 

670 

0.2814258 

0.2838705 

589 

5 

0.7079787 

0.7019656 

855 

0.6598552 

0.6653955 

661 

0.2862950 

0.2886991 

589 

6 

+0.6959017 

+0.6897874 

+  875 

+0.6708881 

+0.6763323 

-651 

+0.2910825 

+0.2934449 

-589 

7 

0.6836232 

0.6774094 

895 

0.6817279 

0.6870748 

641 

0.2957863 

0.2981064 

589; 

8 

0.671 1466 

0.6648350 

915 

0.6923725 

0.6976205 

631 

0.3004052 

0.3026824 

589 

9 

0-6584753 

0.6520681 

935 

0.7028183 

0.7079654 

620 

0.3049378 

O.3071713 

589 

10 

0.6456138 

0.6391 128 

954 

O.7130616 

O.7181066 

609 

0.3093826 

O.3II5717 

588 

II 

+0.6325657 

+0.6259729 

+  974 

+0.7230999 

+0.728041 I 

-598 

+0.3137383 

+0.3158822 

-587' 

12 

0.6193349 

0.6126523 

993 

0.7329299 

0.7377^^50 

586 

0.3180033 

O.320IOI4 

585 

13 

0.6059256 

0.5991554 

1013 

0.7425488 

0.7472781 

574 

0.3221765 

0.3242284 

583 

14 

O' 5923422 

0.5854865 

1032 

0.7519537 

0.7565753 

562 

0.3262569 

0.3282619 

581  . 

15 

0.5785889 

0.5716500 

1051 

O.7611425 

0.765^^545 

549 

0.3302433 

0.3322007 

579' 

16 

+0.5646703 

+0.5576502 

+1070 

+0.7701 1 15 

+0.7745133 

-536 

+0.3341342 

+0.3360438 

-576 

17 

+0.5505905  +0.5434916 

+  1089 

+0.7788596  +0.7831499 

-522 

+0.3379292  1  +0.3397903 

'   -573 
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SUN'S  CO-ORDINATES,  1896. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dftte. 

• 

X 

Tni«  Bqnlnos. 

Redac. 

to 

Mean 

Eq'z  of 

Jan.  zx>. 

Y 

Trne  Eqnlnoz. 

Radac. 

to 

Mean 

Bq'xof 

Jan.  lA 

z 

Trne  Bqnlnos. 

1 
Redoe. 

to   ' 
Mean 
Bq'xof 
Jan.LO. 

AWn. 

Midnight, 

Noon, 

Noon. 

Midm'gki. 

Noon, 

Noon, 

Midnight, 

Noon. 

July  I 

-O.1778691 

-O.1861909 

+1687 

+0.9183458 

+O.9169614 

+  415 

+0.3984460 

+0.3978457 

—202 

2 

0.1945000 

0.2027958 

1690 

O.9155124 

0.9139990 

442 

0.3972173 

0.3965609 

190 

3 

0.21 10778 

0.2193455 

1692 

0.9124211 

0.9107788 

469 

0.3958766 

0.3951643 

177 

4 

0.2275981 

0.2358351 

1695 

0.9090722 

0.9073016 

496 

0.3944240 

0.3936559 

164 

5 

0.2440557 

0.2522594 

1697 

0.9054669 

0.9035683 

523 

0.3928600 

0.3920363 

151 

6 

-  0.2604455 

-0.2686135 

+1699 

+0.9016058 

+0.8995795 

+  550 

+0.391x849 

+0.3903058 

-138 

7 

0.2767627 

0.2848926 

1700 

0.8974896 

0.8953364 

578 

0.3893990 

0.3884646 

124 

8 

0.2930024 

O.3010915 

1701 

a893ii97 

0.8908395 

605 

a 3875027 

0.3865132 

1 10  < 

1 

9 

0.3091596 

0.3172064 

1701 

0.8884961 

0.8860900 

633 

0.3854963 

0.3844521 

96| 

lO 

0.3252308 

0.3332316 

1700 

0.8836212 

0.8810898 

661 

0.3833806 

0.3822820 

82 

1 

II 

-0.3412086 

-0.3491615 

+1699 

+0.8784960 

+0.8758399 

+  689 

+0.381x564 

+0.3800037 

-  68 

12 

0.3570896 

0.3649922 

1697 

0.8731218 

0.8703420 

717 

0.3788241 

0.3776177 

54 

«3 

0.3728690 

0.3807195 

1694 

0.8675007 

0.8645985 

745 

0.3763846 

0.3751252 

40  1 

M 

0.3885428 

0.3963375 

1691 

0.8616351 

0.8586103 

773 

0.3738389 

0.3725261 

26 

15 

0.4041039 

0.41 18420 

1687 

0.8555248 

0.8523793 

801 

0.371 1871 

a 3698221 

—  xx 

i6 

-0.4195507 

-0.4272292 

+1682 

+0.8491739 

+0.8459087 

+  829 

+0.3684311 

+0.3670142 

+  3 

17 

0.4348771 

0.4424943 

1677 

0.8425837 

0.8391994 

857 

0.3655715 

0.3641029 

18 

i8 

0.4500799 

0.4576331 

167 1 

0.8357561 

0.8322542 

885 

0.3626088 

0.3610893 

32 

19 

0.4651537 

a47264i4 

1664 

0.8286938 

0.8250754 

913 

0.3595446 

0.3579747 

47 

20 

0.4800956 

0.4875159 

1656 

0.8213990 

0.8176647 

941 

0.3563796 

0.3547595 

61 

21 

-0.4949016 

-0.5022521 

+1648 

+0.8138731 

40.8100248 

+  969 

+0.3531145 

+0.3514450 

+  76 

22 

0.5095670 

0.5168458 

1639 

0.8061 197 

0.8021579 

997 

0.3497509 

0.3480322 

91 

23 

0.5240883 

0.5312941 

1630 

0.7981397 

0.7940655 

1024 

0.3462891 

0.3445217 

106 

• 

24 

0.5384625 

0.5455928 

1620 

0.7899355 

0.7857501 

1052 

0.3427301 

0.3409145 

121 

25 

0.5526846 

0.5597377 

1610 

0.7815096 

0.7772142 

X079 

0.3390750 

0.33721 17 

136 

26 

-0.5667516 

-0.5737259 

+1599 

+0.7728642 

+0.7684596 

+1107 

+0.3353248 

+0.3334142 

+151 

27 

0.5806600 

0.5875532 

1587 

0.7640010 

0.7594889 

"34 

0.3314802 

0.3295228 

167 

28 

0.5944053 

0.601 2 1 58 

1575 

0.7549232 

0.7503037 

1 162 

0.3275422 

0.3255384 

182 

29 

0.6079841 

0.6147096 

1563 

0.7456312 

0.7409064 

1 189 

0.3235114 

0.3214617 

198 

30 

0.6213920 

0.6280314 

1550 

0.7361293 

0.7312997 

1216 

0.3193893 

0.3172941 

213 

31 

—0.6346268 

-0.64 1 1772 

+1536 

+0.7264182 

+0.7214852 

+1243 

+0.3151763 

+0.3130364 

+229 

Ang.  I 

0.6476825 

0.6541422 

152 1 

0.7165010 

0.71 14659 

1270 

0.3108739 

0.3086S94 

245 

2 

0.6605559 

0.6669232 

1506 

0.7063801 

0.7012440 

1297 

0.3064829 

0.3042545 

260 

3 

0.6732435 

0.6795163 

1490 

0.6960578 

0.6908218 

1323 

0.3020044 

0.2997326 

276 

4 

0.6857410 

0.6919168 

1474 

0.6855365 

0.6802025 

1349 

0.2974393 

0.2951249 

291 

5 

-0.6980435 

-0.7041210 

+1457 

+0.6748199 

+0.6693888 

+1375 

+0.2927894 

+0.2904327 

+306 

6 

0.7101485 

0.7161254 

1439 

0.6639098 

0.6583836 

1400 

0.2880552 

0.2856572 

321 

7 

0.7220512 

0.7279256 

1420 

0.6528103 

0.6471903 

1425 

0.2832389 

0.2808002 

336 

8 

0.7337480 

0.7395181 

1401 

0.6415240 

O.6358118 

1450 

0.2783415 

0.2758628 

351 

9 

0.7452353 

0.7508990 

1381 

0.6300542 

0.6242515 

1475 

0.2733644 

0.2708464 

366 

10 

-0.7565090 

—0.7620649 

+1360 

+0.6184042 

+O.6125128 

+1499 

+0.2683091 

+0.2657527 

+381 

II 

0.7675663 

0.7730126 

1339 

0.6065778 

0.6005994 

1523 

0.2631774 

0.2605833 

396 

12 

0.7784034 

0.7837385 

1317 

0.5945783 

0.5885150 

1546 

0.2579706 

0.2553396 

411 

13 

0.7890173 

0.7942395 

1295 

0.5824099 

0.5762632 

1569 

0.2526905 

0.2500234 

426 

M 

0.7994047 

0.8045128 

1272 

0.5700756 

0.5638477 

X591 

0.2473387 

0.2446365 

441 

15 

-0.8095633 

-0.8145554 

+1248 

+0.5575798 

+O.5512721 

+1613 

+0.2419170 

+0.2391803 

+456 

16 

-0.8194892  -0.8243646 

4-1224 

+0.5449254 

+0.5385402 

+1635 

+0.2364266 

+0.2336562 

+470 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Rednc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

Z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.xx>. 

Trae  Equinox. 

Eq'x  of 
Jan.  \jx 

True  Equinox. 

Eq'x  of 
Jan.  ix). 

iViWff. 

Midnight, 

Noon. 

Noon. 

Midnight. 

Noon, 

Noon. 

Midnight. 

No<m, 

Vug.  i6 

-0.8194892 

-0.8243646 

+1224 

+0.5449254 

+0.5385402 

+1635 

+0.2364266 

+0.2336562 

+470 

17 

0.8291809 

0.8339375 

1 199 

0.5321 170 

0.5256560 

1657 

0.2308694 

0.2280664 

485 

18 

0.8386344 

0.8432717 

I173 

O.5191579 

0.5126232 

1678 

0.2252473 

02224122 

499 

19 

0.8478488 

0.8523653 

1 147 

0.5060522 

0.4994450 

1699 

O.2195614 

0.2166950 

514 

20 

0.8568208 

0.8612150 

ZI20 

0.4928025 

0.4861255 

1719 

O.2138133 

O.2109166 

528 

21 

-0.8655478 

-0.8698193 

4-1092 

+0.4794141 

+0.4726682 

+1738 

+0.2080050 

+0.2050785 

+542 

22 

0.8740288 

0.8781755 

1063 

0.4658888 

0.4590767 

1757 

0.2021375 

O.1991823 

556 

23 

0.8822596 

0.8862812 

1034 

0.4522319 

0.4453543 

1775 

0.1962 I 29 

0.1932292 

570 

24 

0.8902396 

0.8941342 

1004 

0.4384450 

0.4315048 

1793 

0.1902318 

O.1872210 

584 

25 

0.8979650 

0.9017320 

974 

0.4245338 

0.4175321 

1811 

0.184 1968 

O.1811593 

598 

26 

-0.9054348 

-0.9090731 

+  944 

+0.4105006 

+0.4034394 

+1828 

+0.1 78 I 087 

+0.1750453 

+611 

27 

0.9126465 

0.9161545 

913 

0.3963492 

0.3892307 

1845 

0.17 19692 

0 1688808 

625 

28 

0.9195969 

0.9229735 

882 

0.3820842 

0.3749098 

1862 

0. 1657802 

0.1626675 

638 

29 

0.9262840 

0.9295284 

851 

0.3677082 

0.3604797 

1878 

0.1595429 

0.1564068 

651 

30 

0.9327061 

0.9358166 

820 

0.3532250 

0.3459448 

1894 

0.1532592 

O.I 501004 

664 

31 

-0.9388598 

-0.9418358 

+  789 

+0.3386393 

+0.3313089 

+1909 

+0.1469306 

+0.1437500 

+677 

^       '1  0.9447439 

0.9475836 

758 

0.3239543 

0.3165762 

1923 

0.1405589 

0.1373575 

690 

'/  0.9503549 

0.9530580 

727 

0.3091750 

0.3017508 

1937 

0.1341460 

0.1309246 

703 

•31  0.9556922 

0.9582570 

695 

0.2943045 

0.2868367 

1950 

0.1276936 

O.I244531 

715 

■^l  0.9607522 

0.9631776 

662 

0.2793478 

0.2718385 

1963 

O.1212035 

0.  II 79450 

727 

5  l-o.  ,9655331 

-0.9678187 

+  629 

+0.2643092 

+0. 2567606 

+1975 

+0.1 146779 

+0.1 1 14025 

+739 

6 

0.9700341 

0.9721788 

595 

0.2491932 

0.2416075 

1987 

O.I081189 

0.1048273 

751 

7 

0-9742527 

0.9762556 

560 

0.2340041 

0.2263837 

1998 

0.1015280 

0.0982214 

762 

B 

o.<978i873 

0.9800477 

525 

0.2187468 

0.2110942 

2008 

0.0949076 

0.0915871 

774 

^1 

0,^18366 

0.9835538 

489 

0.2034262 

0.1957434 

2018 

0.0882599 

0.0849263 

785 

Xol-o.^5ig93 

-0.9867729 

+  453 

+0.1880465 

+0.1803365 

+2027 

+0.0815866 

+0.0782412 

+796 

II  0.9882745 

0.9897042 

417 

0.1726135 

0.1648774 

2036 

0.0748903 

0.0715338 

807 

12  0.9910616 

0.9923463 

380 

0.1571297 

O.I 4937 I 2 

2044 

0.0681723 

0.0648061 

818 

13   0.9935586 

0.9946987 

343 

O.1416022 

0.1338232 

2051 

0.0614354 

0.0580604 

828 

14   0-9957663 

0.9967612 

306 

0  1260349 

O.I 182378 

2058 

0.0546813 

0.0512985 

838 

15  -0,9976833 

-0.9985328 

+  268 

+0.II04324 

+0.1 026 I 94 

+2065 

+0.0479122 

+0.0445225 

+848 

1^1  0.9993095 

1.0000133 

231 

0.0947993 

0.0869725 

2071 

0.0411298 

0.0377343 

858 

'71   X.  0006442 

1.0012023 

193 

0.0791396 

0.071 301 I 

2076 

0.0343362 

0.0309356 

867 

'^1   X. 0016876 

1. 0021000 

155 

0.0634578 

0.0556103 

2080 

0.0275328 

0.0241284 

876 

'9 

X- 0024395 

1.0027059 

117 

0.0477591 

0.0399044 

2084 

0.0207223 

O.OI73147 

885 

20 

X.  0028993 

-1.0030195 

+  79 

+0.0320470 

+0.0241877 

+2087 

+0.0139059 

+0.0104963 

+894 

21 

I -0030667 

1. 0030410 

40 

0.0163267 

+0.0084645 

2090 

0.0070859 

+0.0036750 

902 

22 

X.  0029423 

1.0027702 

+   I 

+0.0006016 

—0.0072614 

2091 

+0.0002638 

-0.0031474 

910 

23 

I -0025249 

1.0022066 

-  38 

-O.OI5I240 

0.0229854 

2092 

—0.0065586 

0.0099694 

918 

24 

X-0018152 

1.0013503 

77 

0.0308454 

0.0387036 

2092 

0.0133796 

0.0167890 

925 

^^1  ^x. 0008122 

27 1    ^-9995164 

—1. 0002010 

-  116 

-0.0465590 

—0.0544104 

+2092 

-0.0201972 

-0.0236039 

+932 

0.9987584 

155 

0.0622586 

0.0701026 

2091 

0.0270089 

0.0304122 

939 

281   ^•9979270 

1    0.9960444 

0.9970224 

195 

0.0779418 

0.0857754 

2090 

0.0338135 

0.0372125 

945 

0.9949932 

235 

0.0936030 

O.IOI424O 

2088 

0.0406088 

0.0440024 

951 

1    0.9938686 

0.9926706 

275 

0. 1092379 

O.I 170445 

2085 

0.0473929 

0.0507803 

957 

^  I  '■"^•9913991 

-0.9900542 

-  315 

0.1248429 

-0.1326321 

+2082 

-0.0541641 

-0.0575440 

+963 

3^  ! 

L::::o.988636i 

—0.9871449 

-  355 

-O.I404II8 

-O.I48I8I5 

+2079 

-0.0609197 

-0.0642911 

+968  \ 

Lm 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Rednc. 

to 
Mean 

Y 

Rednc. 

to 
Mean 

z 

1 

Redac 

to 
Mean 

Date. 

True  Equinox. 

Bq'zof 
Jan.  ix)u 

TnieBqainoz. 

Bq'zof 
Jan.  XA 

True  Equinox. 

Eq'x  of 
Jan.  xix 

Noon. 

Midnight, 

Noon, 

Noon, 

Midnight, 

Noon, 

Noon, 

Midnight. 

Neon. 

1 

Oct.  I 

-0.9886361 

-0.9871449 

-  355 

-0.1404118 

-O.1481815 

+2079 

-0.0609197 

-0.064291 I 

+  968 

2 

0.9855805 

0.9839428 

395 

0.1559406 

0.1636884 

2075 

0.0676578 

O.0710197 

973 

:    3 

0.9822320 

0.9804480 

436 

0.17 14242 

O.1791476 

2070 

0-0743765 

0.0777279 

978 

4 

0.978591 I 

0.9766615 

476 

0.1868578 

O- 1945543 

2065 

0.0810735 

O.0844131 

982 

5 

0.9746591 

0.9725837 

516 

0.2022365 

0.2099039 

2059 

0.0877464 

0.0910734 

986 

6 

-0-9704358 

-0.9682157 

-  556 

-0.2175556 

—0.2251908 

+2052 

-0.0943936 

-0.0977065 

+  990 

7 

0.9659233 

0.9635587 

597 

0.2328093 

0.2404106 

2045 

O.IOIOI2I 

0.1 04 3 102 

993 

'  8 

O.9611222 

0.9586138 

637 

0.2479940 

0.2555589 

2037 

0.1076006 

O.I 108829 

996 

9 

0.9560339 

0.9533826 

677 

0.2631046 

0.2706302 

2028 

O.II41568 

O.II74219 

999 

lO 

0.9506602 

0.9478667 

717 

0.2781353 

0.2856195 

2019 

O.I 20678 I 

0.1239252 

lOOI 

1 

II 

—0.9450024 

—0.9420674 

-758 

—0.2930822 

—0.3005226 

+2009 

-O.I27163O 

-O.1303910 

+1003, 

12 

0.9390621 

0.9359869 

799 

0.3079402 

0.3153344 

1998 

O.I 33609 I 

O.1368170 

1005 

13 

0.9328420 

0.9296274 

839 

0.3227046 

0.3300505 

1987 

O.I4OOI45 

O.I432014 

1006 

14 

0.9263434 

0.9229903 

879 

0.3373714 

0.3446667 

1975 

0.1463775 

0.1495424 

1007 

15 

0.9195685 

0.9160782 

919 

0.3519360 

0.3591787 

1963 

0.1526959 

0.1558380 

1008 

i6 

-O.9125196 

-0.9088931 

-  959 

-0.3663943 

-0.3735826 

+1950 

-0.1589683 

-0.1620867 

+1008 

,     ^7 

0.9051988 

0.9014370 

998 

0.3807426 

0.3878735 

1936 

0.165 1928 

0.1682864 

1008 

i8 

0.8976080 

0.8937120 

1038 

0.3949752 

0.4020473 

192 1 

0. 171 3673 

0.1744353 

1008 

19 

0.8897494 

0.8857204 

1077 

0.4090892 

0.4161004 

1906 

0.1774903 

0.180532 I 

1007  ' 

20 

0.8816254 

0.8774648 

1117 

a423o8o3 

0.4300284 

1890 

0.1835603 

0.1865747 

Z006 

21 

-0.8732386 

-0.8689468 

-1 1 56 

-0.4369444 

-0.4438279 

+1874 

-0.1895751 

-O.1925615 

4-1004 

22 

0.8645900 

0.8601689 

1195 

0.4506782 

0.4574945 

1857 

0.1955336 

0.1984909 

1002 

23 

0.8556833 

O.8511333 

1234 

0.4642766 

0.4710244 

1840 

0.2014335 

0.2043612 

1000 

24 

0.8465194 

O.8418421 

1274 

0.4777371 

0.4844139 

1823 

0.2072737 

O.2101707 

998 

25 

O.8371015 

0.8322977 

1313 

0.4910544 

0.4976581 

1805 

0.2 1 305 19 

0.2159x72 

995 

1 

26 

-0.8274310 

—0.8225018 

-1352 

—0.5042246 

-0.5107536 

+1787 

-0.2187664 

-0.2215994 

+  992 

27 

O.8175106 

0.8124578 

1 391 

0.5172444 

0.5236964 

1769 

0.2244159 

0.2272155 

989, 

28 

0.8073434 

0.8021676 

1430 

0.5301092 

0.5364824 

1750 

0.2299981 

0.2327636 

985 

29 

0.7969309 

0.7916337 

1469 

0.5428154 

0.5491073 

1730 

0.23551 16 

0.2382418 

981 

30 

0.7862762 

0.7808588 

1507 

0.5553579 

0.56 I 567 I 

1709 

0.2409540 

0.2436483 

977 

31 

-0.7753818 

-0.7698458 

-1545 

-0.5677339 

-0.5738575 

+I688 

-0.2463242 

-0.2489814 

+  972 

Nov.  I 

0.7642511 

0.7585979 

1582 

0.5799376 

0.5859740 

1666 

0.2516197 

0.2542389 

967 

2 

0.7528867 

O.7471182 

1619 

0.5919660 

O.5979131 

1643 

0.2568389 

0.2594194 

961 

3 

0.7412925 

0.7354100 

1656 

0.6038148 

0.6096706 

1619 

0.2619802 

0.2645210 

955 

4 

0.7294712 

0.7234767 

1692 

0.6154800 

0.6212424 

1595 

0.2670415 

0.2695417 

948 

5 

-0.7174268 

-O.7113218 

-1728 

-0.6269573 

—0.6326241 

+1570 

-0.2720212 

-0.2744799 

+  941 

6 

0.7051626 

0.6989499 

1764 

0.6382425 

0.6438 1 20 

1545 

0.2769175 

0.2793338 

934 

7 

0.6926838 

0.6863642 

1800 

0.6493322 

0.6548028 

1519 

0.2817287 

0.2841021 

926 

8 

0.6799922 

0.6735685 

1835 

0.6602231 

0.6655926 

1493 

0.2864536 

0.2887829 

918 

9 

0.6670935 

0.6605676 

1870 

0.6709110 

0.6761779 

1466 

0.2910900 

0.2933750 

910 

10 

-0.6539914 

-0.6473657 

-1905 

-0.6813930 

-0.6865558 

+1439 

-0.2956374 

-0.2978770 

+  901 

11 

0.6406907 

0.6339669 

1940 

0.691665S 

0.6967224 

1411 

0,3000936 

0.3022871 

892 

12 

0.6271948 

0.6203751 

1974 

0.7017254 

0.7066746 

1383 

0.3044574 

0.3066043 

883 

13 

0.6135082 

0.6065948 

2008 

0.7 II 5696 

O.7164100 

1354 

0.3087277 

0.3108274 

873 

i     14 

0.5996353 

0.5926304 

2041 

0.7211955 

0.7259257 

1324 

0.3129033 

0.3149552 

863 

!    15 

-0.5855805 

-0.5784864 

-2074 

-0.7306002  -0.7352186 

+  1294 

-0.3169830 

-0.3189866 

+  853 

1    16 

-0.5713483  —0.5641667 

—2107 

-0.7397807  \    0.7442S63 

+1263 

-0.3209657 

-0.3229203 

+  842 
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FOR  GREENWICH  MEAN 

NOON  AND  MIDNIGHT, 

1 

X 

Redac 
to 

Y 

Reduc. 
to 

z 

Reduc. 
to   1 

Mean 

Mean 

Mean  , 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  1.0. 

True  Equinox. 

Eq'x  of 
Jan.  i.a 

True  Equinox. 

Eq'x  of  ' 
Jan.  ijx  ! 

NoffH. 

Midnight, 

Noon. 

Noon. 

Midnight, 

Noon. 

Noon. 

Midnight. 

1 

Noon.    1 

i 

rov.  i6 

-0.5713483 

-0.5641667 

—2107 

-0.7397807 

-0.7442863 

+1263 

-0.3209657 

-0.3229203 

+  842 

17 

0.5569422 

0.5496754 

2139 

0.7487348 

0.7531258 

1231 

0.3248501 

0.3267551 

831 

18 

0.5423668 

0.5350168 

2170 

0.7574592 

O.7617351 

1 199 

0.3286351 

0.3304901 

819 

19 

0.5276260 

0.5201950 

2201 

0.7659527 

0.7701 I 14 

1 166 

0.3323199 

0.3341242 

807 

20 

0.5127244 

0.5052145 

2231 

0.77421 I 3 

0.7782521 

II33 

0.3359031 

0.3376564 

795 

1 

21 

-0.4976660 

—0.4900798 

-2261 

-0.7822335 

-0.7861550 

+1099 

-0.3393839 

-0.3410855 

+  783, 

22 

0.4824559 

0.4747942 

2290 

0.7900164 

0.7938176 

1065 

0.3427610 

O.3444I04 

770; 

23 

0.4670959 

0.4593621 

2319 

0.7975581 

0.8012374 

1030 

0.3460335 

0.3476300 

757 

24 

0.4515929 

0.4437882 

2348 

0.8048554 

0.8084120 

995 

0.3492000 

0.3507434 

743  1 

25 

0.4359492 

0.4280768 

2377 

0.81 19067 

0.8153388 

959 

0.3522599 

0.3537493 

729  1 

26 

-0.4201712 

—0.4122324 

-2405 

-0.8187082 

-0.8220149 

+  923 

-0.3552115 

—0.3566464 

+  715  ' 

27 

0.4042615 

0.3962594 

2432 

0.8252584 

0.8284385 

887 

0.3580540 

0.3594340 

701 

28 

0.3882264 

0.3801630 

2459 

0.8315548 

0.8346070 

850 

0.3607864 

O.3621109 

686  ' 

1 

29 

0.3720697 

0.3639471 

2485 

0.8375948 

0.8405179 

813 

0.3634074 

0.3646758 

671  1 

30 

0.3557959 

0.3476166 

2510 

0.8433761 

0.8461694 

775 

0.3659161 

0.3671282 

656, 

•ec.  I 

-0.3394101 

-O.3311774 

-2535 

-0.8488973 

-O.8515591 

+  736 

—0.36831 18 

-0.3694667 

+  640 

2 

0.3229188 

0.3146350 

2559 

0.8541548 

0.8566844 

697 

0.3705929 

0.3716904 

624 

3 

0.3063265 

0.2979938 

2582 

0.8591475 

0.8615438 

657 

0.3727590 

0.3737986 

608 

4 

0.2896378 

0.2812594 

2604 

0.8638733 

0.8661358 

617 

0.3748091 

0.3757906 

592 

5 

0.2728591 

0.2644376 

2625 

0.8683310 

0.8704582 

576 

0.3767429 

0.3776655 

575 

6 

-0.2559957 

-0.2475340 

-2646 

-0.8725176 

-0.8745094 

+  535 

-0.3785587 

-0.3794226 

+  558 

7 

0.2390531 

0.2305538 

2666 

0.8764330 

0.8782881 

493 

0.3802569 

O.3810615 

541 

8 

0.2220369 

0.2135030 

2685 

0.8800748 

0.8817932 

451 

0.3818364 

0.3825816 

524 

9 

0.2049528 

0.1963867 

2704 

0.8834431 

0.8850241 

40S 

0-3832970 

0.3839827 

506 

zo 

0.1878057 

O.I  792 106 

2722 

0.8865364 

0.8879798 

365 

0.3846385 

0.3852642 

488 

11 

—O.I  7060 19 

-O.1619803 

-2740 

-  0.8893540 

-0.8906588 

+  322 

—0.3858600 

—0.3864258 

+  470 

12 

0.1533466 

O.I  4470 1 8 

2757 

0.8918944 

0.893061 1 

278 

0.3869617 

0.3874676 

451 ; 

13 

O.I 36046 I 

0.1273800 

2773 

0.8941584 

0.895 1 861 

234 

0.3879434 

0.3883890 

432 

14 

O.I 187044 

0.1 100200 

2789 

0.8961443 

0.8970332 

190 

O.388S046 

0.389 I 90 I 

412 

15 

O.IOI3275 

0.0926274 

2804 

0.8978526 

0.8986024 

145 

0.389)455 

0.3898707 

393 

x6 

-0.0839205 

-0.0752073 

-2818 

—0.8992825 

-0.8998930 

+  100 

—0.3901658 

-0.3904307 

+  373 

17 

0.0664885 

0.0577648 

2831 

0.9004340 

0.9009056 

55 

0.3906654 

0.3908701 

353 

18 

0.0490369 

0.0403054 

2844 

0.9013075 

0.9016393 

+   9 

0.3910446 

0.391 1887 

333 

19 

0.0315707 

0.0228334 

2855 

0.9019013 

O.902093G 

-  37 

0.3913026 

0.3913862 

313 

20 

—0.0140943 

-0.0053545 

286O 

0.9022162 

0.9022693 

83 

o.39M39'> 

0.3914629 

292 

21 

+0.0033859 

+0.01 2 1266 

-2875 

-  0.9022526 

-0.9021657 

-  129 

-0.39M559 

—0.3914186 

+  272 

22 

0.0208665 

0.0296048 

2884 

0.9020090 

0.9017826 

176 

0.3913510 

0.3912530 

251 

23 

0.0383409 

0.0470743 

2892 

0.9014S65 

0.901 1204 

223 

0.3911248 

0.3909663 

230 1 

24 

0.0558044 

0.0645306 

2899 

0.9006845 

o.rooi7'S6 

271 

0.3907775 

0.3905583 

209 ' 

25 

0.0732522 

o.oSig'JSG 

2905 

0.8996028 

0.89S9570 

318 

0.3903087 

0.3900289 

188 

26 

+0.0906790 

+0.0993828 

—2910 

—0.8982414 

-0.8074559 

-  366 

—0.3897187 

-0.3893782 

+  166 

27 

0. 1080792 

0.1167675 

2914 

0. 89 T 6007 

0.8956758 

413 

0.3S90073 

0.3886062 

145, 

28 

0.I25447I 

0.1341177 

2918 

0.89468 1 1 

0.8936164 

461 

0.3881749 

0.387713 I 

123 

29 

0.1427782 

0.1514276 

2921 

0.8924820 

0.8912779 

509 

0.3872210 

0. 3866987 

lOI 

30 

0. 1600654 

0.1 6869 I 3 

2923 

0.8900043 

0.8-8661 1 

1 

558 

0.3861461 

0.3855633 

79 

31 

+0.1773043 

+0.1859037 

—2922 

-0.8872485 

'  0.8857664 

-  60S 

-0.3849503 

—0.3843072 

+  56; 

32 

+0.1944887 

+0.2030586 

-2921 

— 0.8842151 

1  -  0.8825947 

-  658 

-0.3836339 

-0.3829307 

+  3^' 
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FOR  GREENWICH 

MEAN  NOON  AND 

MIDNIGHT. 

Day 

of 

Month. 

JANUARY. 

Day 
of 

Month. 

FEBRUARY. 

Day 

of 

Month. 

MARCH. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latij 

0   •   «« 

• 

1                M 

^*     *       -^ 

m       *        u 

«•  *i   *• 

e 

I.O 

109  5  30.1 

+3 

39  49  4 

1.0 

161  35  17.8 

-0  43  25.0 

z.o 

185  8  25.3 

-2  4' 

15 

116  12  55.6 

3 

II  42.5 

1.5 

169  0  12.3 

I  23  30.6 

15 

192  40  34.7 

3  2. 

2.0 

123  22  36.4 

2 

40  22.9 

2.0 

176  23  14.3 

2   2   2.9 

2.0 

200  9  24.5 

3  5' 

25 

130  33  50.8 

2 

6  20.9 

2.5 

X83  43  39-3 

2  38  20.6 

25 

207  33  58  8 

4  I' 

3.0 

137  45  57  9 

I 

30  10.8 

3.0 

191  0  49.6 

3  II  48.0 

3.0 

214  53  31 5 

4  3^ 

3.5 

144  58  19.4 

+0 

52  30-2 

35 

198  14  14.9 

-3  41  54  I 

3.5 

222  7  25.8 

-4  5. 

4.0 

152  10  21.4 

+0 

13  58.3 

4.0 

205  23  32.1 

4  8  13.9 

40 

229  15  15.8 

5  : 

45 

159  21  34  3 

-0 

24  45.1 

■   45 

212  28  24.5 

4  30  29.1 

4.5 

236  16  45.7 

5  I' 

50 

166  31  33.2 

I 

3  0.1 

50 

219  28  42.2 

4  48  26.5 

5.0 

243  II  49.2 

5  i: 

55 

173  39  58.0 

I 

40  8.6 

5.5 

226  24  20.7 

5  I  58.7 

5-5 

250  0  28.6 

5  I! 

6.0 

180  46  33.2 

-2 

15  350 

6.0 

233  15  20.2 

-5  II  2.6 

6.0 

256  42  53.2 

-5  J 

6.5 

187  51  7.4 

2 

48  46.7 

6.5 

240  I  44.7 

5  15  39.6 

65 

263  19  18. 1 

4  55 

7.0 

194  53  32.1 

3 

19  14. 1 

7.0 

246  43  41. 1 

5  15  54  8 

7.0 

269  50  30 

4  4' 

7.5 

201  53  40.9 

3 

46  31.9 

7  5 

253  21  18.3 

5  "  56.2 

7-5 

276  15  31.1 

4  2: 

8.0 

208  51  29.5 

4 

10  18.4 

8.0 

259  54  46.8 

5  3  54-6 

8.0 

282  36  7.6 

4  < 

8.5 

215  46  54.1 

-4 

30  16.2 

8.5 

266  24  18. 1 

-4  52  31 

8.5 

288  52  19.2 

-3  4; 

9.0 

222  39  50.7 

4 

46  11.5 

9.0 

272  50  3.9 

4  36  37  0 

9.0 

295  4  33  I 

3  I' 

95 

229  30  15.2 

4 

57  55.1 

9  5 

279  12  15.9 

4  17  52.7 

95 

301  13  15.9 

2  5' 

lO.O 

236  18  2.9 

5 

5  21.8 

lO.O 

285  31  59 

3  56  8.7 

lO.O 

307  18  54.0 

2  2* 

10.5 

243  3  7-6 

5 

8  30.0 

10.5 

291  46  45.4 

3  31  44-4 

10.5 

313  21  52.4 

I  5* 

II.O 

249  45  22.4 

-5 

7  22.2 

II.O 

297  59  25.5 

-3  5  0.1 

II.O 

319  22  34.9 

-I  ii 

II.5 

256  24  40.1 

5 

2  4-5 

"5 

304  9  17-4 

2  36  17.1 

II.5 

325  21  23.9 

0  4 

12.0 

263  0  53.1 

4 

52  46.5 

12.0 

310  16  31.9 

2  5  56.9 

12.0 

331  18  40.0 

-0  I 

12.5 

269  33  53-2 

4 

39  40  9 

12.5 

316  21  20.1 

I  34  21.6 

12.5 

337  14  42.7 

40  I 

130 

276  3  33.4 

4  23  3  4| 

13.0 

322  23  54.0 

I  I  53  I 

13.0 

343  9  50  0 

0  5 

135 

282  29  48.1 

-4 

3  II.8 

135 

328  24  25.6 

-0  28  53.2 

13-5 

349  4  18.8 

+1  2 

,    140 

288  52  32.9 

3 

40  26.2 

14.0 

334  23  8.2 

+0  4  16.7 

14.0 

354  58  25.3 

I  5 

145 

295  II  46.0 

3 

15  8.0 

14.5 

340  20  16.2 

0  37  15.6 

14.5 

0  52  24.9 

2  2 

15.0 

301  27  28.3 

2 

47  39-6 

15.0 

346  16  5.4 

I  9  43  5 

15.0 

6  46  32.7 

2  5 

155 

307  39  43.5 

2 

18  23.9 

155 

352  10  53.1 

I  41  20.9 

155 

12  41  3  9 

3  I 

16.0 

313  48  39.1 

-I 

47  44  2 

16.0 

358  4  58.3 

42  II  49.6 

16.0 

18  36  13.6 

+3  4 

16.5 

319  54  25.8 

I 

16  3.1 

165 

3  58  41.9 

2  40  52.0 

16.5 

24  32  18.0 

4 

17.0 

325  57  179 

0 

43  43  0 

17.0 

9  52  26.7 

3  8  II.6 

17.0 

30  29  33.7 

4  2 

175 

331  57  33  2 

-0 

II  51 

17.5 

15  46  37.3 

3  33  32.8 

175 

36  28  18.9 

4  3 

18.0 

337  55  32.8 

+0 

21  30.0 

18.0 

21  41  40.5 

3  56  40  6 

18.0 

42  28  52.5 

4  5 

18.5 

343  51  411 

+0 

53  430 

18.5 

27  38  46 

+4  17  21.0 

18.5 

48  31  35  5 

+5 

19.0 

349  46  25.6 

I 

25  152 

19.0 

33  36  198 

4  35  204 

19.0 

54  36  49  8 

5  I 

19.5 

355  40  16.4 

I 

55  49  2 

195 

39  36  57  7 

4  50  26.1 

195 

60  44  59  3 

5  I 

20.0 

I  33  46.3 

2 

25  8.4 

20.0 

.  45  40  307 

5  2  25.6 

20.0 

66  56  28.6 

5  I 

20.5 

7  27  29.7 

2 

52  56.8 

20.5 

51  47  32.4 

5  II  70 

20.5 

73  II  438 

5 

21.0 

13  22  3.1 

+3 

18  58.6 

21.0 

57  58  35  8 

+5  16  19.0 

21.0 

79  31  II-4 

+5 

21.5 

19  18  4.4 

3 

42  58  9 

21.5 

64  14  13.9 

5  17  51 2 

21.5 

85  55  18.1 

4  4 

22.0 

25  16  11.9 

4 

4  42  9 

22.0 

70  34  58.2 

5  15  33  7 

22.0 

92  24  30.0 

4  3 

22.5 

31  17  4.3 

4 

23  55  5 

22.5 

77  I  18. 1 

5  9  18.3 

22.5 

98  59  1 1.8 

4  I 

23.0 

37  21  19.8 

4 

40  21.9 

23.0 

83  33  39.7 

4  58  58.6 

23.0 

105  39  45-6 

3  5 

235 

43  29  35.5 

+4 

53  47  4 

235 

90  12  25.0 

+4  44  30.4 

235 

112  26  30.5 

+3  2 

24.0 

49  42  26.6 

5 

3  57  I 

24.0 

96  57  50  4 

4  25  52  8 

24.0 

119  19  40.3 

2  5 

245 

56  0  25.4 

5 

10  36.8 

245 

103  50  5.6 

4  3  90 

245 

126  19  22.8 

2  2 

25.0 

62  24  0.5 

5 

13  32.7 

25.0 

no  49  12. 1 

3  36  27.1 

25.0 

133  25  37  8 

I  4 

255 

68  53  35  7 

5 

12  32.0 

255 

117  55  2.6 

3  6  1.0 

25.5 

140  38  16. 1 

I 

26.0 

75  29  28.7 

+5 

7  24.1 

26.0 

125  7  19.6 

+2  32  II. 3 

26.0 

147  56  58.6 

+0  2 

26.5 

82  II  50.1 

4 

58  0.9 

26.5 

132  25  34.8 

I  55  24  9 

26.5 

155  21  14.4 

-O    I 

27.0 

89  0  42.9 

4 

44  17  3 

27.0 

139  49  9.7 

I  16  15.9 

27.0 

162  50  21.5 

0  5 

275 

95  56  1.0 

4 

26  12.9 

27.5 

147  17  15.6 

+0  35  25.3 

27.5 

170  23  26.9 

I  3 

28.0 

102  57  29.1 

4 

3  52  6 

280 

154  48  55  0 

-0  6  21.6 

28.0 

177  59  27.2 

2  1 

28.5 

no  4  42.9 

3 

37  27.5 

28.5 

162  23  2.8 

0  48  14.8 

28.5 

185  37  10.7 

2  A 

!   29.0 

117  17  8.5 

+3 

7  15  3 

29.0 

169  58  28.8 

-I  29  23.3 

29.0 

193  15  20.4 

-3  - 

295 

124  34  4.0 

2 

33  40  6 

295 

177  34  03 

2  8  56.5 

29.5 

200  52  36.3 

3  i 

30.0 

131  54  40.7 

I 

57  150 

30.0 

185  8  25.3 

2  46  6.1 

30.0 

208  27  39.7 

4  ■ 

I   30.5 

139  18  4.4 

I 

18  35.8 

30.5 

192  40  34.7 

3  20  10. 1 

30.5 

215  59  15  5 

4  ; 

310 

146  43  17.5 

+0 

38  25.3 

310 

200  9  24.5 

3  50  318 

310 

223  26  16.8 

4  ; 

315 

154  9  21.2 

-0 

2  30.6 

315 

207  33  58  8 

__Z4j6  42J 

31.5 

230  47  45-6 

-5 
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FOR  GREENWICH 

MEAN  NOON  AND 

MIDNIGHT. 

Day 

of 

Month. 

APRIL. 

Day 

of 

Month. 

MAY. 

Day 

of 

Month. 

JUNE. 

True  Loni^tnde. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

23S  2  55^9 

•     «      M 

e    i          u 

•   «    u 

•   '  ** 

e   «    M 

Z.O 

~5  9  32.2 

Z.O 

274  z6  37.0 

-4  13  1.0 

1.0 

320  58  20.0 

-0  35  37  9 

x-5 

245  zz  Z4.6 

5  10  25.8 

1-5 

280  58  53.7 

3  51  46.0 

1.5 

327  6  g.i 

-0  3  97 

2.0 

252  Z2  20.7 

5  6  37.2 

2.0 

287  34  4.8 

3  27  45  6 

2.0 

333  10  5  3 

+0  29  I.O 

25 

259  6  5.4 

4  58  23.7 

25 

294  2  30.4 

3  I  27.0 

2.5 

339  10  48.0 

I  0  35  7 

3.0 

265  52  30.9 

4  46  6.7 

3.0 

300  24  37.8 

2  33  16.  z 

30 

345  8  57.4 

z  31  Z7.2 

3.5 

272  31  49.Z 

-4  30  8.8 

35 

306  40  59.  z 

-2  3  37-7 

3-5 

351  5  14  3 

•)-2  0  49.2 

40 

279  4  19  3 

4  10  53  6 

4.0 

312  52  10.7 

I  32  55  I 

4.0 

357  0  19  4 

2  28  56.4 

4.5 

285  30  27.4 

3  48  45-2 

45 

318  58  5Z.5 

z  I  30.0 

4.5- 

2  54  518 

2  55  24.3 

50 

291  50  43  9 

3  24  7.Z 

50 

325  I  419 

-0  29  43.0 

50 

8  49  29.6 

3  19  58.5 

5.5 

298  5  42.7 

2  57  22.  z 

5-5 

33Z  z  22.7 

+0  2  6.8 

5-5 

14  44  49.0 

3  42  25.4 

6.0 

304  Z5  59.2 

-2  28  52.4 

6.0 

336  58  34  5 

+0  33  41  I 

6.0 

20  41  23.Z 

+4  2  3Z.3 

65 

3Z0  22  10.4 

I  58  59  4 

6.5 

342  53  56.8 

I  4  42  4 

6.5 

26  39  42.9 

4  20  3.Z 

7.0 

316  24  52.7 

z  28  3.7 

7.0 

348  48  7.6 

I  34  53  9 

7.0 

32  40  Z5.6 

4  34  48.1 

75 

322  24  42.0 

0  56  25.3 

75 

354  41  426 

2  3  594 

7-5 

38  43  25.0 

4  46  34  0 

8.0 

328  22  Z2.9 

-0  24  23.3 

8.0 

0  35  15  2 

2  3Z  42.9 

8.0 

44  49  31 2 

4  55  9  3 

85 

334  17  58.3 

+0  7  43.5 

8.5 

6  29  z6.o 

+2  57  48.5 

8.5 

50  58  49.7 

+5  0  23.6 

9.0 

340  Z2  29.0 

0  39  36.5 

9.0 

Z2  24  12.5 

3  22  Z.O 

9.0 

57  IT  32,0 

5  2  8.0 

9.5 

346  6  Z3.2 

z  zo  57.2 

95 

z8  20  29.  z 

3  44  52 

95 

63  27  45.9 

5  0  15.3 

zo.o 

351  59  366 

z  4Z  27.8 

lO.O 

24  z8  26.5 

4  3  46.4 

lO.O 

69  47  35.2 

4  54  404 

10.5 

357  53  2.8 

2  zo  51.0 

X0.5 

30  18  22.6 

4  20  50.6 

10.5 

76  10  59.7 

4  45  21.Z 

I  Z.O 

3  46  52.4 

+2  38  49.  z 

zz.o 

36  20  3Z.6 

+4  35  4-6 

II.O 

82  37  56.0 

+4  32  z8.2 

ZZ.5 

9  41  23.8 

3  5  55 

ZZ.5 

42  25  4.9 

4  46  15  9 

II.5 

89  8  18.  z 

4  15  35-5 

Z2.0 

15  36  53  2 

3  29  23.6 

Z2.0 

48  32  10.9 

4  54  13  7 

12.0 

95  41  58.0 

3  55  20.7 

12.5 

2Z  33  35  0 

3  51  27.8 

Z2.5 

54  41  55  5 

4  58  48.6 

12.5 

102  18  46.3 

3  31  45.x 

13.0 

27  31  415 

4  "  32 

Z3.O 

60  54  22.6 

4  59  53  4 

13.0 

108  58  32.9 

3  5  37 

135 

33  31  24.  z 

+4  27  56.0 

135 

67  9  34.6 

+4  57  22.4 

135 

115  41  78 

+2  35  35-3 

Z4.O 

39  32  52.8 

4  41  53  6 

Z4.O 

73  27  32.7 

4  51  12  9 

14.0 

122  26  21.7 

2  3  41  8 

14-5 

45  36  Z7.6 

4  52  44  6 

145 

79  48  Z7.6 

4  4Z  24.6 

145 

129  14  6.3 

z  29  48.6 

Z5.O 

51  41  479 

5  0  19.Z 

15.0 

86  I z  50.5 

4  27  59  8 

15.0 

136  4  14.5 

0  54  23  7 

155 

57  49  33  7 

5  4  29  z 

155 

92  38  13.0 

4  II  37 

155 

142  56  41.0 

+0  17  57-3 

z6.o 

63  59  45  6 

+5  5  8.0 

z6.o 

99  7  28.1 

+3  50  44  6 

16.0 

149  51  21.3 

-0  18  58.6 

X6.5 

70  Z2  35.3 

5  2  ZZ.3 

16.5 

105  39  39  9 

3  27  Z3.6 

16.5 

156  48  11.9 

0  55  50.7 

Z7.0 

76  28  z6.o 

.  4  55  36.4 

^  Z7.0 

ZZ2  14  53.9 

3  0  44.7 

17.0 

163  47  9  7 

z  32  4.6 

175 

82  47  2.0 

4  45  22.5 

17.5 

zz8  53  17.8 

2  31  349 

175 

170  48  1 1. 1 

2  7  6-3 

z8.o 

89  9  92 

4  31  31 4 

z8.o 

Z25  35  0.1 

2  0  3.9 

18.0 

177  5Z  II.O 

2  40  2Z.8 

Z8.5 

95  34  55  2 

+4  14  6.9 

18.5 

Z32  20  10.3 

+z  26  34.5 

18.5 

184  56  2.8 

-3  zz  z8.z 

Z9.0 

Z02  4  38.3 

3  53  15  8 

Z9.0 

Z39  8  58.0 

0  51  32.1 

19.0 

192  2  36.  z 

3  39  23.9 

195 

Z08  38  37.6 

3  29  6.Z 

195 

Z46  z  32.3 

+0  15  24.7 

19.5 

199  10  37.2 

4  4  10.3 

20.0 

ZZ5  Z7  Z2.2 

3  I  50.6 

20.0 

152  58  0.2 

-0  21  16.9 

20.0 

206  19  48.0 

4  25  IZ.3 

'  20.5 

Z22   0  40.3 

2  31  44  5 

20.5 

159  58  26.3 

0  57  59.9 

20.5 

213  29  45  5 

4  42  4-7 

2Z.O 

Z28  49  18.  z 

+z  59  6.2 

2Z.O 

167  2  50.6 

-I  34  9-5 

21.0 

220  40  2.1 

-4  54  33  3 

2Z.5 

135  43  19  0 

z  24  18.8 

2Z.5 

174  II  7-7 

2  9  94 

21.5 

227  50  6.0 

5  2  23.9 

22.0 

Z42  42  5Z.9 

0  47  48.5 

22.0 

181  23  5.1 

2  42  22.6 

22.0 

234  59  21.9 

5  5  30.Z 

22.5 

149  47  59  6 

•K)  ZO   6.2 

22.5 

188  38  23.1 

3  13  12.5 

22.5 

242  7  II. 7 

5  3  507 

23.0 

156  58  37.3 

-0  28  12.9 

23.0 

195  56  33  4 

3  41  3  5 

23.0 

249  12  56.1 

4  57  30.5 

as- 5 

Z64  Z4  3Z.7 

-z  6  3Z.2 

235 

203  16  59.3 

-4  5  22.7 

235 

256  15  56.4 

-4  46  403 

24.0 

171  35  19.3 

z  44  6.4 

24.0 

210  38  55.9 

4  25  41 0 

24.0 

263  15  35  7 

4  31  36.0 

24.5 

179  0  25.7 

2  20  15.6 

24.5 

218  I  31.5 

4  41  34  4 

245 

270  II  20.5 

4  12  38.2 

25.0 

z86  29  5.4 

2  54  15  I 

25.0 

225  23  48.9 

4  52  45-2 

25.0 

277  2  41.8 

3  50  II  I 

«5-5 

Z94  0  23.4 

3  25  22.5 

25.5 

232  44  48.1 

4  59  2.5 

255 

283  49  16.3 

3  24  41 8 

26.0 

20Z  33  Z5.0 

-3  52  58.6 

26.0 

240  3  28.4 

-5  0  23.Z 

26.0 

290  30  47.4 

-2  56  38.9 

26.5 

209  6  29.0 

4  16  29.4 

26.5 

247  18  51.6 

4  56  51 0 

26.5 

297  7  5.2 

2  26  32.1 

27.0 

2z6  38  50.5 

4  35  27.4 

27.0 

254  30  38 

4  48  37  3 

27.0 

303  38  6.7 

I  54  508 

275 

224  9  3.9 

4  49  33  0 

27.5 

261  36  18.4 

4  35  59  I 

275 

310  3  55  7 

I  22  3.8 

28.0 

231  35  56.4 

4  58  35  9 

28.0 

268  36  57.4 

4  19  18.4 

28.0 

316  24  42.4 

0  48  38.3  1 

28.5 

238  58  2Z.5 

5  2  33.3 

28.5 

275  31  32.3 

3  59  0.8 

28.5 

322  40  42.8 

-0  14  59.9 

29.0 

246  Z5  2Z.4 

-5  I  31 3 

29.0 

282  19  45.1 

-3  35  34-5 

29.0 

328  52  18.2 

+0  18  27.6 

^9-5 

253  26  9.4 

4  55  42.4 

295 

289  z  27.8 

3  9  28.8 

295 

334  59  54  4 

0  51  22.5 

300 

260  30  Z0.5 

4  45  25.6 

30.0 

295  36  42  5 

2  41  12.8 

30.0 

341  4  07 

I  23  25.0 

30^5 

267  27  3.1 

4  31  3  1 

30.5 

302  5  39.6 

2  II  15.3 

305 

347  5  96 

I  54  17  I 

3X.O 

274  z6  37.0 

4  13  10 

31.0 

308  28  37.4 

I  40  3  5 

310 
315 

353  3  56.1 

2  23  42.3 

.?fS 

280  58  53.7 

-3  51  46.0 

315 

314  46  0.8 

-z  8  3.1 

359  0  56.9 

+2  51  2S-S 

\ 

18 
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FOR  GREENWICH 

MEAN  NOON 

I  AND 

MIDNIGHT. 

Day 

of 

Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

Day 

of 

Month. 

SEPTEMBER. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

Tme  Longitude. 

Latitt 

0          t            n 

e 

t              M 

0         4          u 

e 

1             u 

0         «           w 

e       1 

I.O 

353     3  56.1 

+2 

23  42  3 

1.0 

36  38  45- 1 

+5 

0  45.1 

1.0 

81  29  56.6 

+4  4Z 

15 

359    0  56.9 

2 

51  25.5 

15 

42  38  26.0 

5 

9  17  2 

1.5 

87  50  53.3 

4  24 

2.0 

4  56  49  5 

3 

17  12.5 

2.0 

48  40  37-2 

5 

14  28.5 

2.0 

94  17  i6.6 

4    3 

25 

10  52  12.0 

3  40  50  3 1 

2.5 

54  45  527 

5 

16  11.6 

2.5 

100  49  31.1 

3  38 

3.0 

16  47  43.0 

2     6.4 

30 

60  54  44.7 

5 

14  19.6 

30 

107  27  57.1 

3  10 

35 

22  44    0.1 

+4 

20  48.7 

35 

67    7  43  3 

+5 

8  467 

3.5 

114  12  49.3 

+2  39 

40 

28  41  39.6 

36  45  9 

4.0 

73  25  156 

4 

59  28  4 

40 

121     4  15.2 

2    6 

45 

34  41  16.5 

49  46.7 

4.5 

79  47  44  9 

4 

46  22.3 

45 

128     2  14.6 

z  29 

50 

40  43  23.7 

59  40  3 

50 

86  15  30.4 

4 

29  28.4 

50 

135     6  38.2 

0  51 

55 

46  48  31.2 

6  i6.6 

55 

92  48  46.0 

4 

8  49.6 

5.5 

142  17    6.9 

+0  12 

6.0 

52  57     5.7 

+5 

9  26.3 

6.0 

99  27  39  8 

+3  44  327I 

6.0 

149  33  "5 

-0  27 

6.5 

59    9  30.5 

9    0.9 

65 

106  12  13.6 

3 

16  48.5 

65 

156  54  13.1 

I    7 

7.0 

65  26    4.6 

4  53  6 

7.0 

113     2  22.1 

2 

45  52.8 

7.0 

164  19  23.1 

Z46 

75 

71  47     2.2 

56  59  4 

75 

"9  57  53  2 

2 

12     6.3 

7  5 

171  47  45.0 

2  24 

8.0 

78  12  32.6 

4  45  15  9 1 

8.0 

126  58  27.7 

z 

35  55  4 

8.0 

179  18  Z5.2 

2  59 

8.5 

84  42  39.6 

+4 

29  43  5 

8.5 

134     3  397 

+0 

57  51.5 

8.5 

186  49  47.0 

-3  32 

9.0 

91  17  22.4 

10  25.9 

9.0 

141  12  57.0 

+0 

18  30.5 

9.0 

194  21  11.4 

4    0 

9  5 

97  56  35  0 

3 

47  31-2 

9  5 

148  25  42.1 

-0 

21  27.8 

9-5 

201  51  20.5 

4  24 

lO.O 

104  40    6.3 

3 

21  11.9 

lO.O 

155  41  13.2 

I 

z  20.9 

zo.o 

209  Z9  10.9 

4  44 

10.5 

III  27  41. 1 

2 

51  44  5 

10.5 

162  58  45.7 

z 

40  25.2 

10.5 

216  43  45.2 

4  59 

II.O 

118  19    0.7 

+2 

19  30.3 

II.O 

170  17  33  3 

-2 

17  57.2 

II.O 

224    4  137 

-5    8 

II.5 

125  13  43  3 

I 

44  55.6 

II.5 

177  36  497 

2 

53  15  4 

II.5 

231  19  55-9 

5  13 

12.0 

132  II  25.1 

I 

8  29.9 

12.0 

184  55  50.1 

3 

25  41  5 

12.0 

238  30  21.5 

5  13 

12.5 

139  II  41.0 

+0 

30  46.7 

12.5 

192  13  52.0 

3 

54  41  8 

12.5 

245  35  10.5 

5    7 

130 

146  14     5.7 

-0 

7  38.2 

130 

199  30  16.8 

4 

19  47.8 

13.0 

252  34  "5 

4  58 

135 

153  18  14.4 

-0 

46    7-3 

13.5 

206  44  30.5 

-4 

40  37  0 

135 

259  27  22.0 

-4  44 

14.0 

160  23  43.0 

I 

24     2.3 

14.0 

213  56     36 

4 

56  53  0 

Z4.0 

266  14  46.5 

4  26 

M-5 

167  30     8.7 

2 

0  45.1 

14-5 

221     4  32.0 

5 

8  25  7 

145 

272  56  35  6 

4     5 

15.0 

174  37  103 

2 

35  39  3 

150 

228    9  36.7 

5 

15  104 

15.0 

279  33    48 

3  41 

155 

181  44  28.3 

3 

8  10.3 

155 

235  "     3.5 

5 

17    8.3 

155 

286    4  32.8 

3  14 

16.0 

188  51  44.7 

-3 

37  46.2 

16.0 

242     8  42.8 

-5 

14  24.8 

16.0 

292  31  20.7 

-2  45 

16.5 

195  58  42.5 

3  58.8 

16.5 

249    2  28.4 

5 

7    lO.O 

16.5 

298  53  511 

2  15 

17.0 

203     5     5.9 

26  23.9 

17.0 

255  52  18.0 

4 

55  377 

17.0 

305  12  26.8 

X  43 

175 

210  10  39.5 

44  41.5 

175 

262  38  II. 8 

4 

40    45 

175 

311  27  30.5 

I  10 

z8.o 

217  15     7.9 

58  36.1 

z8.o 

269  20  1 1.9 

4 

20  49.7 

18.0 

317  39  24.1 

0  36 

18.5 

224  18  15.9 

—5 

7  57  2 

18.5 

275  58  22.2 

-3 

58  14.8 

18.5 

323  48  28.4 

-0     3 

19.0 

231  19  47  9 

12  39.0 

19.0 

282  32  48.1 

3 

32  43  I 

19.0 

329  55     30 

"K>  30 

195 

238  19  27.7 

12  40.6 

195 

289     3  35-5 

3 

4  39  0 

195 

335  59  25  8 

Z      2 

20.0 

245  16  58.8 

8     5.6 

20.0 

295  30  50  9 

2 

34  27.9 

20.0 

342     I  53  7 

I  34 

20.5 

252  12    4.3 

59    2.4 

20.5 

301  54  41.2 

2 

2  35  5 

20.5 

348     2  41.9 

2     5 

21.0 

259     4  27.8 

-4  45  43  8 

21.0 

308  15  13.9 

-I 

29  28.1 

21.0 

354     2     4.6 

+2  34 

21.5 

265  53  52.9 

28  26.4 

21.5 

314  32  36.8 

0 

55  31  6 

21.5 

0    0  Z5.3 

3     I 

22.0 

272  40    4.3 

7  302 

22.0 

320  46  58.1 

-0 

2r  II. 4 

22.0 

5  57  27.  z 

3  26 

22.5 

279  22  48.1 

3 

43  18. 1 

22.5 

326  58  26.7 

+0 

13    7.8 

22.5 

II  53  52.8 

3  49 

23.0 

286     I  52.1 

3 

16  15.5 

23.0 

333    7  12.2 

0 

47     2.3 

23.0 

17  49  45-2 

4  10 

235 

292  37    6.6 

-2 

46  49.5 

23.5 

339  13  25  4 

+1 

20    9.8 

235 

23  45  18.0 

+4  27 

24.0 

299    8  24.9 

2 

15  27.9 

24.0 

345  17  18.1 

I 

52     93 

24.0 

29  40  45  6 

4  42 

245 

305  35  43-4 

I 

42  39  I 

245 

351   19     35 

2 

22  41.4 

245 

35  36  23.7 

4  53 

25.0 

311  59     1.8 

I 

8  51.0 

25.0 

357  18  56.4 

2 

51  28.5 

25.0 

41  32  29.5 

5     2 

255 

318  18  23.4 

0 

34  31  0 

25.5 

3  17  13  2 

3 

18  14.3 

255 

47  29  22.1 

5    7 

26.0 

324  33  55  2 

-0 

0     5.0 

26.0 

9  14  12.3 

+3 

42  44  3 

26.0 

53  27  22.4 

+5    9 

26.5 

330  45  48.2 

+0 

34     2.3 

26.5 

15  10  14.0 

4 

4  45-6 

26.5 

59  26  53.4 

5    7 

27.0 

336  54  16.4 

I 

7  28.1 

27.0 

21     5  403 

4 

24     6.7 

27.0 

65  28  20.  z 

5     2 

275 

342  59  37  5 

I 

39  51  6 

27.5 

27     0  55.5 

4 

40  37  4 

275 

71  32    9.7 

4  54 

28.0 

349     2  12.5 

2 

10  537 

28.0 

32  56  25.6 

4 

54     8.7 

28.0 

77  38  510 

4  42 

28.5 

355     2  25.1 

2 

40  17.0 

28.5 

38  52  38.5 

5 

4  32  4 

28.5 

83  48  54-6 

4  27 

29.0 

I     0  41.9 

+3 

7  45  9 

29.0 

44  50    40 

+5 

II  41.6 

29.0 

90    2  52.0 

+4    9 

295 

6  57  31.6 

3 

33     6.2 

29.5 

50  49  13.1 

5 

15  30.3 

295 

96  21   15.2 

3  47 

30.0 

12  53  25.0 

3 

56     5.2 

30.0 

56  50  38.0 

5 

15  52.7 

300 

102  44  36.Z 

3  22 

30.5 

18  48  54.9 

4 

16  31.0 

30.5 

62  54  51.5 

5 

12  44.6 

30.5 

109  Z3  25.9 

2  5* 

310 

24  44  34  9 

4 

34  12.8 

31.0 

69     2  27.2 

5 

6     2.3 

31.0 

ZZ5  48  Z3.2 

2  24 
\     +1  5^ 

315 

30  40  59.8 

+4 

49    0.6 

315 

75  13  58.2 

+4 

55  437 

315 

Z22   29   23.2 
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MOON'S  EQUATOR,  1896. 


GREENWICH  MEAN  TIME. 


Date. 


}ao. 


Feb. 


April 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


I 
II 
21 

31 

lO 


20 

March     I 
II 

21 

31 


lO 
20 

30 
10 

20 
30 

9 
19 
29 

9 

19 
29 

8 

18 

28 

7 

17 
27 

7 
17 

27 

6 

16 

26 

6 

16 
26 
36 


THE  MOON'S  EQUATOR. 


Incliziation 

to  the 

Earth's  Equator. 


iLii 


• 
22 
22 
22 
22 
22 

22 
22 
22 
22 
22 


22 
22 
22 
22 
22 


6.3 

6.6 
7.0 

7.3 
7.7 

8.1 

8.5 
8.9 

9.4 

9.8 


22  lO.I 

22  10.5 

22  10.9 

22  II. 3 

22  II. 7 


12.2 
12.7 
13.2 

13-7 
14.2 


22  14.6 

22  15.1 

22  15.6 

22  16.1 

22  16.6 

22  17.1 

22  17.6 

22  18.2 

22  18.7 

22  19.3 

22  19.8 

22  20.3 

22  20.9 

22  21.4 

22  22.0 

22  22.5 

22  23.1 

22  23.7 


A 

Ascending  Node  on 
Earth's  Equator 

to  Ascending 
Node  on  Ecliptic. 


155  2.8 

154  29.3 

153  55-7 

153  22.2 

152  48.6 


152  15-0 

151  41-5 

151  8.0 

150  34.4 

150  0.9 

149  27.4 

148  53.9 

148  20.5 

147  47.0 

147  13.6 

146  40.1 

146  6.7 

145  33-3 

144  59.8 

144  26.4 


143  530 
143  19.6 

142  46.3 

142  12.9 

141  39-6 

141  6.2 
140  32.9 
139  59.6 
139  26.3 
i3«  530 

138  19.7 

137  46.5 

137  13-3 
136  40.1 

136  6.9 


135  33.7 
135  05 
134  27.3 


Ascending  Node 

on  Earth's 

Equator. 


2 
2 
2 
2 
2 


2 
2 
2 
2 
2 

2 
2 
2 


34-1 
36.0 

38.0 

39-9 
41.9 

43.9 
45.8 

47-7 
49.6 

53-4 
55-2 

57.1 

58.9 
0.8 

2.6 
4.4 
6.2 
8.0 
9.8 


2  11.5 

2  13.2 

2  14.9 

2  16.6 

2  18.3 

2  20.1 

2  21.8 

2  23.4 

2  25.1 

2  26.7 


28.4 
30.0 

31.5 
33-1 
34-6 

36.2 

37-7 
39-2 


(C 

Mean 

Longitude 

of  tlie 

Moon. 


1X2    54.2 

244   40.0 

16    25.9 

148    II. 7 

279  57-5 


51 

43-4 

183 

29.2 

315 

15.0 

87 

0.9 

218 

46.7 

350 

32.5 

122 

18.4 

254 

25 

157 

289 

61 

192 

324  39-2 
96  25.1 


4.2 
50.1 

35-9 
21.7 

7.6 

53-4 


228 

10.9 

359 

56.7 

131 

42.6 

263 

28.4 

35 

14.3 

167 

0.1 

298 

45.9 

70 

31.8 

202 

17.6 

334 

3.4 

105 

49-3 

237 

351 

9 

20.9 

141 

6.8 

272 

52.6 

44  38.5 
176  24.3 

308  1 0.1 


Mean 
Solar 
Days. 


0.1 
0.2 

0-3 
0.4 

0-5 

0.6 
0.7 
0.8 
0.9 

I.O 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 
1 0.0 


Hoars. 
I 
2 

3 

4 
5 

6 

7 
8 

9 
10 

II 
12 

13 

15 

16 

17 
18 

19 
20 

21 
22 

23 


Motion  of 


I 

2 

3 

5 
6 


19.06 
38.12 
57.18 
16.23 

35-29 


7  54.35 

9  13.41 

10  32.47 

"  51-53 


13 

lasS 

26 

21.17 

39 

31.75 

52 

4233 

65 

52.92 

79 

350 

92 

i4.tJ9 

105 

24.67 

1x8 

35-25 

131 

45.84 

o 

z 
z 

2 
2 

3 
3 
4 
4 
5 

6 
6 

7 

7 
8 


32.94 
5.88 

38^2 

11.76 

44-70 

17.65 

50.59 
23.53 
5^47 
29.41 

2.35 

35-29 
8.23 

41.17 

14. 1 1 


8  47.06 

9  2aoo 

9  52.94 
zo  25.88 

zo  58.82 
zz  31.76 

Z2      4.70 
Z2    37.64 


MOON'S  LIBRATION. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (^— A.)  or  (Q— . 

I-180O). 

Q-^ 

AX 

I 

a 

B 

Q-A 

AX 

a 

B 

• 

» 

•      t 

• 

• 

f 

• 

• 

o 

0.0 

39 

0    ao 

x8o 

46 

a6 

56 

X    39 

X34 

I 

0.0 

39 

0    1.6 

179 

47 

a6 

57 

X    49 

133 

2 

0.0 

39 

0    31 

178 

48 

0.6 

58 

X    6.0 

132 

3 

0.1 

39 

0    4.7 

177 

49 

a6 

59 

I    7.0 

I3X 

4 

0.1 

39 

0    6.2 

176 

50 

a6 

60 

X    8.0 

130 

5 

0.1 

39 

0    7.7 

X75 

5X 

a6 

62 

X    9.0 

129 

6 

0.2 

39 

0    93 

X74 

52 

a6 

63 

X  zao 

128 

7 

0.2 

39 

0  10.8 

X73 

53 

0.5 

64 

X  10.9 

127 

8 

0.2 

39 

0  12.4 

X72 

54 

0.5 

66 

I  1 1.8 

126 

9 

0.2 

39 

0  139 

171 

55 

0.5 

67 

X  12.7 

125 

lO 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

X  X3.6 

X24 

II 

03 

39 

0  16.9 

169 

57 

0.5 

7X 

I  14.5 

123 

12 

0.3 

40 

0  18.5 

x68 

58 

0.5 

73 

X  15.3 

X22 

13 

03 

40 

0  20.0 

X67 

59 

0.5 

75 

X  161 

X2X 

14 

0.3 

40 

0  21.5 

x66 

60 

0.5 

77 

X  16.9 

X20 

X5 

0.3 

40 

0  23.0 

X65 

6x 

0.5 

80 

X  X7.6 

XX9 

i6 

0.3 

40 

0  24.5 

X64 

62 

0.5 

83 

X  18.4 

xx8 

17 

03 

40 

0  26.0 

X63 

63 

0.5 

86 

I  19. 1 

XI7 

z8 

0.3 

41 

0  27.4 

x62 

64 

0.5 

89 

X  Z9.8 

xx6 

19 

0.4 

41 

0  28.9 

z6x 

65 

0.4 

92 

X  20.4 

XI5 

20 

0.4 

41 

0  30.4 

x6o 

66 

0.4 

95 

X   2X.I 

XI4 

ax 

0^4 

41 

0  31.8 

X59 

67 

0.4 

99 

X  2x7 

XX3 

22 

04 

42 

0  33  2 

158 

68 

04 

103 

z  22.3 

XX2 

23 

04 

42 

0  34  7 

157 

69 

0.4 

108 

X  22.9 

XXX 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

X  23.4 

XXO 

25 

0.4 

43 

0  37-5 

155 

71 

0.4 

XI9 

X  23.9 

X09 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

X25 

X  24.4 

X08 

27 

05 

43 

0  40.3 

153 

73 

0.4 

X32 

I  24.9 

X07 

28 

0-5 

44 

0  41.7 

152 

74 

0.3 

X41 

X  25.3 

X06 

29 

0.5 

44 

0  43  I 

151 

75 

0.3 

150 

X  25.7 

X05 

30 

0^5 

45 

0  44-4 

150 

76 

0.3 

x6o 

X  26.X 

X04 

31 

^5 

45 

0  45  7 

X49 

77 

0.3 

XTS 

X26.5 

X03 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

x86 

X  268 

X02 

33 

^5 

46 

0  48.4 

X47 

79 

0.2 

202 

z  27.  X 

xox 

34 

^5 

47 

0  49.7 

146 

80 

a2 

222 

X  27.4 

xoo 

35 

^5 

47 

0  51.0 

145 

8z 

aa 

247 

I  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

a2 

278 

X  27.9 

98 

37 

0.5 

48 

0  53-4 

143 

83 

0.1 

318 

I  28.x 

97 

38 

a6 

49 

0  54  7 

142 

84 

O.X 

370 

X  28.3 

96 

39 

a6 

50 

0  55  9 

141 

85 

O.Z 

440 

X  28.5 

95 

40 

a6 

50 

0  57.1 

140 

86 

O.X 

555 

X  28.6 

94 

41 

a6 

-51 

0  58.3 

139 

87 

O.X 

740 

I  28.7 

93 

42 

a6 

52 

0  59.4 

138 

88 

0.0 

mo 

X  28.7 

92 

43 

a6 

53 

I     0.6 

137 

89 

0.0 

2220 

X  28.8 

91 

44 

a6 

54 

1     1.7 

X36 

90 

0.0 

00 

I  28.8 

90 

45 

a6 

55 

I     2.8 

X35 

• 

AX 

_x_ 
a 

B 

Q-A 

AX 

I 
a 

B 

Q-A 

AX  ha 

s  the  sign 

of  tan  (  A 

--Q) 

a  has  the  sign  of  cos  ( Q  —  A) 
B  has  the  sign  of  sin  ( Q  —  X ) 


I 
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OBLIQUITY,  PRECESSION,  ETC.,  1896. 


FOR  GREENWICH  MEAN  NOON. 


Date. 


Jan. 


Feb. 


I 
II 
21 

lO 


20 

March  I 
II 
21 

31 


April 


May 


}ane 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


lO 
20 

30 
10 

20 

30 

9 

19 
29 

9 

19 
29 

8 

18 

28 

7 

17 
27 

7 
17 

27 

6 

16 

26 

6 

16 
26 
36 


Apparent  Obliquity 

of  the 

Ecliptic. 

(Hansen.) 


23  27  17.81 
17.87 
17.96 
18.10 
18.25 

23  27  18.38 
18.46 
18.50 
18.47 
18.38 

23  27  18.22 
18.02 
17.80 

17.56 

1735 

23  27  17.15 
17.01 
16.91 
16.88 
16.90 

23  27  16.95 
17.04 
17.17 
17.29 

17.39 

23  27  17.44 
17.44 

17.37 
17.23 

17.05 

23  27  16.83 
16.58 
16.33 
16. 1 1 
15.91 

23  27  15.79 

15.72 
23  27  15.72 


Equation  of  Equinoxes. 


In  Longitude. 


+     7.21 

7.74 
8.15 
8.42 

+  8.53 
8.37 
8.13 
7.84 

7.56 

+  7.35 
7.22 

7.23 
7.38 
7.65 

+   8.05 

8.54 
9.07 

9.61 

10.10 

+  10.53 
10.83 

II.OI 

11.06 
10.97 

+  10.77 
10.51 
10.21 

9.94 
9.72 

+    9.61 

9.66 

9.86 

10.21 

10.65 

+  II. 18 

11.75 

-f  12.28 


In  R.  A. 


+  0.441 

0.473 
0.498 

0.516 
0.523 

+  0.522 
0.512 

0.497 
0.480 

0.462 

+  0.450 
0.442 
0.442 
0.451 
0.468 

+  0.492 
0.522 

0.555 
0.588 

0.618 

+  0.644 
0.662 
0.673 
0.676 
0.671 

+  0.659 
0.642 
0.624 
0.608 

0.594 

+  0.588 
0.591 
0.603 
0.624 
0.651 

+  0.684 

0.719 

+  0.751 


Precesssion 

of 
Equinoxes 

in 
Longitude. 


0.00 
1.38 

2.75 
4.13 
550 

6.88 
8.26 

9.63 

II.OI 

12.38 

13.76 

15.14 
16.51 

17.89 

19.26 

20.64 
22.02 
23.39 
24.77 
26.14 

27.52 
28.90 
30.27 

31.65 
33.02 

34.40 
35.78 
37.15 
38.53 
39.90 

41.28 
42.66 

44.03 

45.41 
46.78 

48.16 

49.54 
50.91 


The  Sun's 


Aberration. 


20.79 
20.79 
20.77 
20.75 
20.71 

20.67 
20.62 
20.57 
20.51 
20.45 

20.39 
20.33 
20.28 
20.23 
20.19 

20.16 
20.13 
20.12 
20.11 
20.11 

20.12 
20.14 
20.17 
20.21 
20.25 

20.30 
20.36 
20.41 
20.47 
20.53 

20.59 
20.64 
20.69 
20.73 
20.76 

■  20.78 

20.79 

-  20.79 


Hor.  Par. 


Mean  Longitude  j 

of  Moon's 

Ascending 

Node. 


9.00 
9.00 

8.99 
8.98 

8.96 

8.94 
8.92 

8.90 

8.88 
8.85 

8.82 
8.80 
8.78 
8.76 
8.74 

8.72 
8.71 
8.71 
8.70 
8.70 

8.71 
8.72 

8.73 

8.75 
8.77 

8.79 
8.81 
8.83 
8.86 
8.89 

8.91 

8.93 

8.95 

8.97 
8.98 

8.99 
9.00 
9.00 


336  29.6 

335  57-8 

335  26.1 

334  54-3 

334  22.5 


333 

333 
332 

332 
331 


50.7 
19.0 

47.2 

15.4 
43.7 


331  "9 

330  40.1 

330  8.3 

329  36.6 

329  4.8 


328 
328 

327 
326 


33.0 

1.2 
29.5 

57.7 


326  25.9 


325 
325 


54.2 
22.4 


324  50.6 
324  18.8 
323  47.1 


323 
322 

322 

321 
321 

320 
320 
319 
319 


15.3 

43.5 
11.7 

40.0 

8.2 

36.4 

4-7 
32.9 

I.I 


318  29.3 

317  57.6 
317  25.8 
316  54.0 


Mean  Obliquity,  1896.0.         23*^  27'  9". 89     (Hansen). 
Mean  Obliquity,  1896.0.         23-^  27'  9". 62     (Peters). 

Precession  for  1896 50".  2629 

Precession  in  a  Solar  Day o".i373 

Precession  in  a  Sidereal  Day o".i37o 

Sun's  Mean  Equatorial  Horizontal  Parallax   ....  8 ".848 


log  1. 70125 

log  9  13777 

log  9- 13658 

log  0.94685 


Daily  Motkm 

ofU 

-3' 177 


PART    II 


ASTRONOMICAL    EPIIEMERIS 


FOR   THB 


MERIDIAN  OF   WASHINGTON. 


BPH  g6  an^ 


280  formula;  for  STAR-REDUCTIONS,  1896. 


FORMULiE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USIK 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION. 

T,  the  time,  reckoned  in  anits  of  one  year,  from  the  beginning  of  the  Besselian  fictitiona  yoar,  (i8 
December  31**.  133:=  1896,  January  o**.i33,  Washington  mean  time), 
Uq,  Jo,  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year« 
t,    6,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
fit  ft\  the  annual  proper  motion  in  right  ascension  and  declination, 
/i  0,  the  sun's  true  longitude, 

Q.  the  longitude  of  the  moon's  ascending  node^ 

Uf  the  obliquity  of  the  ecliptic, 

r,  the  longitude  of  the  sun's  perigee, 

r',  the  longitude  of  the  moon's  perigee- 

([ ,  the  moon's  mean  longitude 

BESSELIAN  STAR-NUMBER 

^Esr  — 0.34249  sin  ^  —  o.oooii  sin  (3  0  — n 

+  0.00410  sin  2  ^  —  0.00005  sin  2  (0  —  Q) 

—  0.02521  sin  2  0  +  o.oooio  sin  2  (0  —  F*) 
+  0.00293  sin  (0  -f-  82<^  4')  +  0.00009  sin  (2  V  —  Q) 
-|-  0.00025  sin  (2  0  —  Q)  +  0.00005  cos  F' 

—  0.00405  sin  2  ([  4~  o-oocx>4  sin  2  F' 
+  0.00135  sin  ( ([  —  F*) 

^a=  —  9'.  2239  cos  Q  —  0V0027  cos  (3  0  —  F) 

+  0.0895  cos  2  Q  +  0.0067  cos  (2  0  —  Q) 

—  0.5506  cos  2  0  +  0.0024  cos  (2  F'  —  Q) 

—  0.0092  cos  (0  -{-  281*5  j'j  ^  0.0023  sin  F' 

—  0.0886  cos  2  ([  4-  0.0008  COS  a  F* 

C  a=  —  20.4451  cos  «  cos  0 

Z>=  —  20.4451  sin  0 

Ers-^   0.0461  sin  Q  +  o".ooi4  sin  2  Q  —  o".oo33  sin  t  0 

Bbssbl's  Star 'Constants. 
a  Es  3*.  07263  -f- 1*.  33683  sin  Oo  tan  do  ==  precession  in  right  ascension 
3  s=  ^  COS  Oo  tan  6^ 
c  =^ cos  Oo  sec  do 
dss^smoo  sec  do 

a'  ss  20^.0525  cos  Oo  =  precession  in  declination 

^'  =  —  sin  Oo 

^  ^  tan  u  cos  do  —  sin  Oq  sin  J« 

if  ^  cos  Oo  sin  do 

Reduction  to  Apparent  Position, 
ot=sao+r/«  -^-Aa  +Bd  +C€  ^Dd  +^E  (in  time) 

6^do  +  Tn'  +  Aa'^Bb'  +  €€>  +Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/=  46".  0894  ^  +  iB  (in  arc)  =  3*.  07263  A'\'^E        (in  time) 
^sinC7  =  ^  hsmff=^C  .      ^^ 

^  COS  C7  =  20^.0525  ^  h  cos  H=D 

Reduction  to  Apparent  Position. 
at=ao+/+  r/*-{-  iV^sin  (G^+  «o)  tan  cJo  +  tS  ^  sin  (^+  «o)  sec  d^    (in  time) 
d  e=  do+Tn'  +^cos  ((7  +  Oo)  +  A  cos  (^+  Oo)  sin  do  + «  cos  6^  (in  arc) 

"^NoTBS. — (i)  The  independent  star-numbers  are  more  convenient,   when  only  one  or  two  appai 

positions  of  a  star  are  required,  or  when  Bessel's  star-constants  are  not  known  s 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
( 2 )  In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  b,  c,  d,  a\  ¥^  4f, 
must  be  changed  to  c,  d,  a,  b,  — r',  — ^,  —a',  — ^',  respectively. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


oUrDay. 
id.  Hour.) 

IjogA, 

Log  B, 

LogC 

Log/?. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

LogC 

LogZ>. 

in.    o 

+9.1608 

-0.8923 

-0.5274 

+1-3035 

Feb.   15 

+9.4761 

-0.9319 

-1.1971 

+  1.0458 

z 

9.1762 

0.8943 

0.5677 

1.3020 

16 

9.4768 

0.9325 

1. 2019 

I  0339 

2 

9. 1892 

0.8968 

0.6044 

1.3004 

17 

9-4779 

0.9322 

1.2066 

1.02 14 

3 

9-X995 

0.8992 

0.6382 

1.2987 

h   18 

9.4799 

0.9312 

I.2III 

1.0084 

h    ' 

9-2075 

0.9012 

0.6693 

1.2968 

(10.0)  19 

9.4829 

0.9298 

I.2154 

0.9948 

(T^)  5 

+9.2140 

-0.9024 

-0.6983 

+1.2947 

20 

+9.4872 

—0.9285 

-I.2195 

+0.9806 

6 

9.2201 

0.9027 

0.7254 

1.2924 

21 

94925 

0.9277 

1.2235 

0.9658 

7 

9-2265 

0.9020 

0.7505 

1.2900 

22 

9.4984 

0.9276 

1.2273 

0.9504 

8 

9.2342 

0.9006 

0.7745 

1.2875 

23 

9.5043 

0.9285 

1.2309 

0.9343 

9 

9.2434 

0.8989 

0.7969 

1.2848 

24 

9.5098 

0.9303 

1.2343 

0.9175 

xo 

49-2545 

-0.8974 

-o.8i8i 

+1.2820 

25 

+9.5144 

-0.9326 

-1.2376 

+0.8999 

II 

9.2667 

0.8963 

0.8383 

I.2791 

26 

9.5181 

0.9351 

1.2407 

0.8814 

12 

9.2794 

0.8962 

0.8575 

1.2760 

27 

9.5206 

0.9375 

1.2436 

0.8619 

13 

9.2917 

0.8971 

0.8757 

1.2727 

28 

9.5223 

0.9392 

1.2464 

0.8414 

M 

9.3029 

0.8989 

0.8930 

1.2692 

29 

9.5234 

0.9401 

I.249I 

0.8198 

15 

+9-3122 

-0.9015 

—0.9094 

+1.2656 

Mar.    I 

+9-5245 

-0.9401 

-I.2517 

+0.7968 

i6 

9-3195 

0.9044 

0.9248 

1.2618 

2 

9.5260 

0.9392 

1.2542 

0.7725 

17 

9.3249 

0.9070 

0.9397 

1.2579 

3 

9.5282 

0.9377 

1.2565 

0.7465 

i8 

93287 

0.9091 

0.9541 

1.2538 

4 

9-5315 

0.9360 

1.2586 

0.7189 

19 

9-3316 

0.9104 

0.9680 

1.2495 

b    ' 

9.5357 

0.9345 

1.2605 

0.6892 

[8*0)  20 

+9-3344 

-0.9107 

-0.9813 

+1.2450 

(11.0)  6 

+9-5405 

-09335 

—1.262 1 

+0.6572 

2Z 

9-3380 

O.9101 

0.9941 

1.2403 

7 

95456 

0.9334 

1.2637 

0.6225 

22 

9.3428 

0.9089 

1.0064 

1.2355 

8 

9-5504 

0.9342 

1.2652 

0.5847 

23 

9.3492 

0.9075 

1. 0182 

1.2305 

9 

9-5546 

0.9358 

1.2666 

0.5432 

M 

9.3571 

0.9064 

1.0295 

1.2252 

10 

9.5578 

0.9378 

1.2679 

0.4972 

25 

+9.3661 

-0.9059 

-1.0403 

+I.2197 

II 

+9-5599 

-0.9399 

—1.2690 

+0.4456 

26 

9.3757 

0.9064 

1.0507 

I.2140 

12 

9.561 1 

0.9417 

1.2700 

0.3870 

27 

9.3850 

0.9079 

1.0607 

1. 2081 

13 

9.5614 

0.9428 

1.2709 

0.3190 

28 

9-3935 

0.9102 

1.0704 

1.2020 

14 

9,5614 

0.9429 

1.2716 

0.2383 

29 

9.4006 

0.9130 

1.0798 

I.1957 

15 

9.5616 

0.9422 

1. 2721 

0.1390 

30 

+9.4062 

—0.9160 

-1.0888 

+I.1892 

16 

+9.5623 

—0.9406 

—1.2726 

+0.0099 

31 

9.4104 

0.9186 

1.0975 

I. 1824 

X7 

9.5640 

0.9385 

1.2730 

9.8247 

;b.    1 

9-4135 

0.9206 

1. 1059 

1. 1754 

18 

9.5667 

0.9364 

1.2732 

+9.4968 

2 

9.4162 

0.9216 

1.1140 

I.1681 

19 

9-5704 

0.9346 

1.2732 

-8.5783 

b    3 

9.4189 

0.9217 

1.1219 

1. 1606 

20 
h 

9.5747 

0.9335 

I.2731 

95956 

9.0)  4 

+9.4223 

—0.9210 

—1. 1296 

+1.1528 

(12.0)  21 

+9.5792 

-0.9332 

-1.2728 

-9.8740 

5 

9.4268 

0.9198 

1. 1370 

1.1447 

22 

9-5837 

0.9339 

1.2724 

0.0421 

6 

9-4324 

0.9185 

1.1441 

I.1363 

23 

9.5876 

0.9352 

1.2719 

0.1626 

7 

9.4390 

0.9177 

1.1509 

1. 1276 

24 

9.5906 

0.9368 

I.2713 

0.2577 

8 

9.4462 

0.9175 

1-1575 

I.1186 

25 

9.5927 

0.9384 

1.2706 

0.3338 

9 

+9.4535 

-0.9183 

-1. 1638 

+1.1093 

26 

+9.5941 

-0.9395 

-1.2698 

-0.3992 

10 

9.4602 

0.9200 

1.1698 

1.0997 

27 

9-5949 

0.9398 

I.268S 

0.4558 

ZI 

9.4659 

0.9225 

1. 1756 

1.0897 

28 

9-5956 

0.9392 

1.2676 

0.5059 

Z2 

9.4703 

0.9253 

1.1813 

1.0793 

29 

9.5967 

0.9377 

1.2664 

0.5505 

13 

9.4733 

0.9281 

1. 1868 

1.0685 

30 

9.5983 

0.9355 

I.265I 

0.5909 

14 

+9.4751 

—0.9304 

—1.1921 

+1.0573 

31 

+9.6007 

—0.9329 

—1.2636 

-0.6277 

15 

+9.4761 

-0.9319 

-1.1971 

+1.0458 

Apr.    I 

+9- 60  39 

-0.9304 

—1.2620 

—0.6615 

• 

E  =  4-  o".< 

n. 

B 

a  +  0".02. 

I 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hour.) 


Apr. 


h 
(13.0) 


I 

2 

3 
4 
5 


7 
8 

9 
lo 

II 

12 

13 

14 
15 

i6 

17 
i8 

n       19 
(14.0)  20 

21 
22 

23 
24 
25 

26 
27 
28 
29 

30 


Log  A. 


May 


h 
(15.0) 


2 

3 
4 
5 

(3 

7 
8 

9 
10 

II 
12 

13 
M 

^5  1 

16  i 

I 

17  I 


+9.6039 
9.6079 
9-6123 
9.6166 
9.6204 

+9.6236 
9-6258 
9.6272 
9.6278 
9.6281 

+9.6284 
9.6291 
9.6305 
9.6329 
9-6361 

+9.6399 
9.6442 
9.6485 

9-6523 
9.6556 

+9-6581 
9.6599 
9.6612 
9.6623 
9.6635 

+9.6652 
9.6676 
9.6707 

9-6745 
9.6787 

+9.6831 
9.6871 
9.6906 
9.6934 
9.6954 

+9.6968 
9.6976 
9.6985 
9.6995 
9.701 I 

+9.7035 
9.7066 

97103 
9.7144 

9.7187 

+9.7227 
+9.7262 


Log  B, 


-0.9304 
0.9283 
0.9270 
0.9266 
0.9271 

—0.9282 
0.9295 

0.9305 
0.9310 

0.9307 

-0.9293 
0.9271 
0.9243 
0.9212 
0.9184 

—0.9162 
0.9148 
0.9144 
0.9148 
0.9158 

—0.9168 
0.9175 

0.9175 
0.9164 

0.9145 

— O.9117 
0.9085 
0.9052 
0.9022 
0.9000 

-0.8988 
0.8985 
0.8990 
0.8999 
0.9008 

-0.9013 
0.9009 
0.8994 
0.8971 
0.8940 

.8905 
0.8871 
0.8843 
0.8824 
0.8816 

0.8817 
0.8825 


Lor  C 


-1.2620 
1.2602 

1.2583 
1.2562 

1.2540 

-I.2517 
1.2492 
1.2466 
1-2438 
1.2409 

-1.2379 

1.2347 
I.2314 

1.2279 

1.2242 

-1.2203 
1. 2163 
1.2122 
1.2080 
1.2036 

-1. 1990 
1. 1942 
1. 1892 
1. 1840 
1. 1786 

.1.1731 
1. 1674 
I.1615 

I-I553 
1. 1489 

■1-1423 

I-I355 
1. 1285 

I.I213 
I.II38 

-1. 1 061 
1. 098 1 
1.0898 
1. 0812 
1.0723 

-1. 0631 
1-0536 

1.0437 

1-0335 
1.0230 

■I. 0122 
-1.0009 


Log/?. 


-0.6615 
0.6927 
0.7217 
0.7487 
0.7740 

7978 
0.8202 
0.8414 
0.8614 
0.8805 

0.8987 
0.9160 
0.9325 
0.9482 
0.9632 

■0.9776 
0.9914 

0047 

0175 
0297 

0414 
.0527 
.0636 
.0742 
.0844 

•0943 
.1038 

.1129 

.1217 

.1301 

.1382 
.1461 

.1538 
.1613 
.1685 

•1754 
.1821 

.1886 

.1949 

.2009 

.2067 
-2123 
.2177 
.2230 
.2281 

.2330 
-2377 


Solar  Day. 
(Sid.  Hour.) 


(17.0) 


May   17 
18 

19 

h   20 

(16.0)  21 

22 
23 
24 

25 

26 

27 

28 
29 
30 
31 

June    I 

2 

3 

4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

h   19 
(I8.O)  20 

21 
22 

23 

24 
25 

26 

27 
28 

29 
30 

I 

2 


Log  A. 


Log  B, 


July 


+9.7262 
9.7292 

9-7314 
9-7333 
9-7348 

+9-7363 
9-7382 
9.7406 
9.7436 
9.7471 

+9.7512 

9-7554 

9-7594 

9.7631 
9.7661 

+9-7685 
9.7702 
9.7716 

9.7727 
9-7739 

+9-7755 
9-7776 
9.7804 

9-7839 
9.7877 

+9-7916 

9-7954 
9.7989 

9.8017 

9.8040 

+9.8060 
9.8076 
9.8091 
9.8108 
9.8129 

+9-8155 
9-8185 

9.8220 

9-8257 

9.8294 

+9-8327 
9.8356 

9-8379 
9-8396 
9.8409 

+9.8419 
+9-8430 


-0.8825 
0.8836 
0.8845 
0.8848 
0.8842 

-0.8826 
0.8800 
0.8768 
0.8735 
0.8703 

-0.8680 
0.8666 
0.8663 
0.8670 
0.8683 

-0.8698 
0.8709 
0.8712 
0.8706 
0.8669 

—0.8664 
0.8633 
0.8603 
0.8577 
0.8560 

-0.8555 
0.8560 

0.8574 

0-8593 

0.8612 

-0.8625 
0.8630 
0.8625 
0.8609 
0.8586 

-0-8559 
0.8534 
0.8516 
0.8507 
0.8510 

.8524 
0.8545 
0.8570 
0.8592 
0.8608 

-0.8615 
-0.8610 


LogC 


—1.0009 
0.9891 
0.9768 
0.9640 
0.9507 

-0.9369 
0.9226 
0.9077 
0.8923 
0.8763 

-0.8594 
0.8416 
0.8228 
0.8030 
0.7823 

-0.7604 
0.7372 
0.7127 
0.6865 
0.6585 

-0.6285 
0.5963 
O.561Z 
0.5228 
0.4806 

-0.4337 
0.3812 
0.3222 
0.2515 
0.1690 


LofA 


.0647 
9.9280 
9.7297 

-9-3507 
+8.9284 

+9.6014 
9.8522 

O.OIOI 

'  0.1254 

0.2164 

+0.2915 

0-3554 

0.4 1 10 
0.460Z 
0.5042 

+0.5440 
+0.5804 


.2377 

.2422 

[.2465 

.2507 
[.2548 

[.2587 

[.2624 

C.2659 
.2693 

[.2726 

[.2758 

[.2788 

:.28i6 
[.2841 
C.2865 

r.2889 
.2912 

.2934 
.2955 
.2974 

.299X 

.3007 
.3022 

.3036 
.3049 

.3060 
.3070 

.3079 
.3086 

.3092 

.3097 
.3101 

.3104 
[.3106 

:.3io6 

•3105 

.3103 
.3100 

.3095 
:.3o89 

[.3082 

3074 
[.3065 

■3054 
.3042 

.3029 
.3015 


E  =  -f  o''.oa. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


liar  Day. 
id.  Hour.) 

Lor  .(4. 

Log  B. 

LogC 

LogZ>. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B.          U 

3gC. 

Log  A 

ily    I 

-^9.8419 

—0.8615 

+0.5440 

-1.3029 

Aug.   16 

+9.9259 

-0.8806   +1 

•1853 

1 
-I.0721  ' 

2 

9.8430 

0.8610 

0.5804 

I.3015 

17 

9.9282 

0.8801    I. 

1903 

I.0615 

3 

9.8443 

0.8596 

0.6140 

1.2999 

18 

9.9305 

0.8805    1 

1951 

1.0505 

b    4 

9-8458 

0.8576 

0.6450 

1.2982 

h   19 

9.9327 

0.8821     I. 

1997 

1.0390  i 

19*0)  5 

9.8480 

0.8554 

0.6737 

1.2964 

(22.0)  20 

9.9347 

0.8842    I. 

2042 

1.0272 

fi 

+9.8507 

-0.8536 

+0.7007 

-1.2944 

21 

+9.9362 

-0.8870   +1. 

2086 

—1. 0150 

7 

9.8538 

0.8525 

0.7259 

1.2923 

22 

9-9373 

0.8899    1< 

2129 

1.0024 

8 

9.8570 

0.8525 

0.7496 

1. 2901 

23 

9-9379 

0.8923    I. 

2170 

0.9893 

9 

9.8603 

0.8536 

0.7719 

1.2878 

24 

9.9382 

0.8940    I. 

2210 

0.9757 

lO 

9.8632 

0.8558 

0.7931 

1.2853 

25 

9.9384 

0.8946    I. 

2248 

0.9614 

II 

+9.8658 

-0.8585 

+0.8132 

-1.2827 

26 

+9.9386 

-0.8943   +1. 

2284 

-  0.9464 

12 

9.8679 

0.8614 

0.8322 

1.2800 

27 

9.9390 

0.8931    I. 

.2318 

0.9307 

13 

9-8695 

0.8638 

0.8504 

I.2771 

28 

9.9398 

0.8914    I. 

2350 

0.9143 

M 

9.8708 

0.8655 

0.8677 

1.2741 

29 

9-94" 

0.8897    I. 

2381 

0.8970 

15 

9.8720 

0.8662 

0.8843 

1.2709 

30 

9.9427 

0.8884     !• 

24TI 

0.8790 

i6 

+9.8731 

-0.8658 

+0.9002 

—1.2676 

31 

+9.9447 

-0.8878    +1. 

•2439 

-0.8603 

17 

9.8747 

0.8645 

0.9154 

1.2641 

Sept.    I 

9.9467 

0.8883     I' 

.2466 

0.8405 

i8 

9.8765 

0.8628 
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-0  8202 

«5 

0.X369 

+13.81 

+0.92X 

305     A 

20  20, 3 

305  X3    20  20  9 

+  I.O!J»0 

+  1.2850 

6«2 

^  "^Ul 
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FOR  WASHINGTON 

MEAN  MIDNIGHT 
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Solar  Day. 
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Id  Time. 

• 
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In  Time. 

la  Arc  In  Time. 
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h  m 

•  '   h  m 
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Feb. 

15 

0.1269 

+13-81 

+0.921 

305  4 

20  20.3 

305  13  •  20  20.9 

+1.0189 

+1.2850 

-6.82 

-0.8341 

i6 

0.1296 

13.84 

0.923 

305  5 

20  20.3 

304  10  20  16.7 

1.0196 

1.2844 

6.90 

0.8389 

17 

0.1324 

13.87 

0.925 

305  10 

20  20.7 

303  7  1  20  12.5 

1.0197 

1.2838 

6.98 

0.8436 

b 

i8 

0.1351 

13-93 

0.929 

305  21  1  20  21.4  1 

302  4  '  20  8.3 

1.0197 

1.2832 

7-05 

0.8482 

(10.C 

Oi9 

0.1379 

14.03 

0.935 

20538 

20  22.5 

301  1  20  4.1 

1.0198 

1.2826 

7.12 

0.8526 

20 

0.1406 

+14.17 

+0.945 

30559 

20  23.9 

299  58  19  59-9 

+1.0205 

+1.2820 

-7.19 

-0.8569 

21 

01433 

14-34 

0.956 

306  22 

20  25.5 

298  55  19  55.7 

1.0218 

1. 2814 

7.26 

0.8611 

22 

0.1461 

14.54. 

0.969 

30644 

20  26.9 

297  52  '  19  51-5 

1 

1.0237 

1.2809 

7-32 

0.8650 

23 

0.1488 

14.74 

0.983 

307  3 

20  28.2 

296  48  j  19  47-2 

1.0264 

1.2803 

7.38 

0A686 

24 

0.1516 

1493 

0.995 

307  17 

20  29.1 

29545 

1943.0 

1.0296 

1.2798 

7-44 

0.8719 

25 

0-1543 

+15.09 

+1.006 

30726 

20  29.7 

29441 

19  38.7 

+1.0328 

+1.2793 

-7.50 

-0.8750 

26 

0.1570 

•  15-21 

1. 014 

30731 

20  30. 1 

293  37 

19345 

1.0357 

1.2788 

7-55 

0.8780 

27 

0.1598 

15-31 

I.02I 

30731 

20  30.1 

29233 

19  30.2 

1.0381 

1.2784 

7.60 

0.8809 

28 

0.1625 

1537 

1.025 

30731 

20  30.1 

291  29 

19  25.9 

1.0398 

1-2779 

7.65 

0.8837 

29 

0.1653 

15.40 

1.027 

30732 

20  30.1 

290  25 

19  21.7 

1.0408 

1.2775 

7.70 

0.8865 

Mar. 

I 

0.1680 

+15-44 

+  1.029 

30736 

20  30.4 

289  20  19  17.3 

+1.0412 

+1.2771 

-7-75 

-0.8892 

2 

0.1707 

15-49 

1033 

30745 

20  30.9 

288  16 

1913.1 

I. 04 12 

1.2767 

779 

0.8917 

3 

0.1735 

15-57 

1.038 

308  0 

20  32.0 

287  11 

19  8.8 

Z.0412 

1.2763 

7.83 

0.8940 

4 

O.J  762 

15.69 

1.046 

308  19 

20  33.3 

286  7 

19  4-5 

1.04 14 

1.2759 

7-87 

0.8961 

h 

5 

0.1790 

15.84 

1.056 

30841 

20347 

285  2 

19  0.1 

1.0421 

1-2755 

7.91 

0.8980 

(ll.C 

0  6 

O.I8I7 

+16.02 

+1.068 

309  3 

20  36.2 

28357 

18  55.8 

+1-0433 

+1.2752 

-7.94 

—0.8996 

7 

0.1844 

16.21 

1. 081 

30923 

20  37-5 

28253 

18  515 

1-0453 

1.2749 

7.97 

0.9012 

8 

0.1872 

16.39 

1.093 

30939 

20  38.6 

281  48 

18  47.2 

1.0477 

1.2746 

7-99 

0.9027 

9 

0.1899 

16.55 

X.IO3 

30949 

20  39.3 

28043 

18  42.9 

1.0504 

1.2744 

8.01 

0.9041 

lO 

0. 1927 

16.67 

X.III 

30954 

20  39.7 

27938 

18  38.5 

1.0529 

1.2742 

8.03 

0.9054 

XI 

0.1954 

+16.75 

+I.II7 

30954 

20  39-7 

27833 

18  34.2 

+1.0550 

+1.2739 

-8.05 

-0.9065 

12 

0.198 1 

16.80 

1. 120 

30951 

20  39.4 

277  28 

18  29.9 

1.0565 

1.2737 

8.07 

0.9074 

'3 

0.2009 

16.81 

1. 121 

30948 

20  39.2 

276  23 

18  25.5 

1-0573 

1-2735 

8.09 

0.9082 

M 

0.2036 

16.S1 

1. 121 

30948 

20  39.2 

275  18 

18  21.2 

1-0574 

1.2734 

8.11 

0.9089 

15 

0.2064 

16.82 

I.I2I 

30951 

20  39.4 

274  13 

18  16.9 

1.0570 

1-2733 

8.12 

0.9095 

i6 

0.2091 

+16.85 

+  I.I23 

310  0 

20  40.0 

273  8 

18  12.5 

+1.0564 

+1.2732 

-8.13 

-0.9100 

17 

0.2118 

16.91 

1.127 

31015 

20  41.0 

272  3 

18  8.2 

1.0559 

1.2732 

8.13 

0.9104 

i8 

0.2146 

17.01 

1-134 

31034 

20  42.3 

270  58 

18  3.9 

1.0558 

1.2732 

8.13 

0.9106 

19 

0.2173 

17.16 

I.I44 

31055 

20  43.7 

26953 

17  59.5 

1.0563 

1.2732 

8.13 

0.9106 

h 

20 

0.2201 

17-33 

1.155 

311  17 

20  45.1 

268  48 

17  55-2 

1.0576 

1.2732 

8.13 

0.9105 

(13.0)21 

0.2228 

+17.51 

+  1.167 

311  37 

20  46.4 

26743 

17  50.9 

+  1.0595 

+1.2732 

-8.13 

-0.9103 

22 

0.2255 

17.69 

1-179 

311  50 

20  47.3 

26638 

17  46.5 

1.0617 

1.2733 

8.12 

0.9100  ; 

23 

0.2283 

17.85 

1.190 

312  1 

20  48.1 

26533 

17  42.2 

1.0642 

1-2734 

8. 1 1 

0.9096 

24 

0.2310 

17.98 

1.199 

312  6 

20  48.4 

264  28 

17  37-9 

1.0664 

1.2735 

8.10 

0.9090 

25 

0.2338 

18.06 

1.204 

312  8 

20  48.5 

263  23 

17  33-6 

1.0682 

1.2736 

8.09 

0.9082  1 

1 

26 

0.2365 

+  18.12 

+  1.208 

312  9 

20  48.6 

262  19 

17  29-3 

+1.0695 

+1.2737 

S.oy 

-0.9073 

27 

0.2392 

18.15 

1. 210 

312  II 

20  48.7 

261  15 

17  25.0 

1.0700 

1-2739 

8.05 

0.9063 

28 

0.2419 

18.19 

1.213 

312  16 

20  49.1 

260  II 

17  20.7 

1.0700 

1.2741 

8.03 

0.9052 

29 

0.2447 

18.23 

1.215 

312  27 

20  49.8 

259  7 

17  16.5 

1.0697 

1-2743 

8.01 

0.9039 

30 

0.2474 

18.30 

1.220 

31242 

20  50.8 

258  3 

17  12.2 

1.0693 

1.2746 

7-99 

0.9025  , 

31 

0.2501 

+18.40 

+  1.227 

313  I 

20  52.1 

25659 

17  7-9 

+1.0689 

+1-2749 

-7.96 

—0.9010 

Apr. 

I 

0.2528 

+  18.53 

+  1.235 

31324 

20  53.6 

25555 

17  3-7 

+1.0691 

+1.2752 

-7-93 

-0.8993 
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In  Arc. 

In  Time. 

In  Arc 
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h  m 
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r.    X 

0.2528 

+  18.53 

+  1.235 

31324 

20  53.6 

25555 

17  3-7 

+1.0691 

+1.2752 

-7-93 

-0.8993 

2 

0.2556 

18.70 

1.247 

31348 

20  55.2 

25451 

16  59.4 

X.0699 

1-2755 

7.90 

0.8975 

3 

0.2583 

18.90 

X.260 

314  " 

20  56.7 

25347 

1655-1 

1.0714 

1.2758 

7.86 

0.8956 
0.8^6 

h    4 

0.261 1 

19.08 

1.272 

31429 

20  57.9 

25243 

16  50.9 

1.0732 

1.2762 

7.82 

8.0)  5 

0.2638 

19.25 

1.283 

31442 

20  58.8 

25140 

16  46.7 

1-0754 

1.2766 

7.78 

0.8914 

6 

0.2665 

+19-39 

+  1.293 

31451 

20  59.4 

25037 

1642.5 

+1.0776 

+1.2770 

-7-74 

-0.8891 

7 

0.2693 

19.49 

1.299 

31454 

20  59.6 

24934 

16  38.3 

1.0793 

1.2774 

7.70 

0.8866 

8 

0.2720 

19-55 

1-303 

31456 

20  59.7 

24831 

16  34.1 

X.0804 

1.2778 

7.66 

0.8840 

9 

0.2748 

19.58 

1.305 

31456 

20  59.7 

247  28 

16  29.9 

I. 0810 

1.2783 

7.61 

0.8812 

lO 

0.2775 

19.60 

1.307 

314  59 

20  59.9 

246  26 

16  25.7 

1.0811 

1.2788 

7-56 

0.8783 

XI 

0.2802 

■1-19.61 

+  1.307 

315  5 

21   0.3 

24524 

16  21.6 

+1.0805 

+1.2793 

-7-50 

-0.8752 

12 

0.2830 

19.64 

1.309 

315  17 

21   X.I 

244  22 

16 17.5 

1.0797 

1.2798 

7.44 

0.8720 

13 

0.2857 

19.71 

1-314 

31533 

21   2.2 

243  20 

16 13.3 

1.0791 

1.2803 

7-38 

0.8687 

X4 

0.2885 

19.81 

I.32I 

31555 

21   3.7 

242  18 

16  9.2 

X.0788 

1.2808 

7-32 

0.8652 

15 

0.2912 

19.96 

I.33I 

316  19 

21  53 

241  16 

16  5.1 

X.0791 

I.2813 

7.26 

0.8616 

i6 

0.2939 

+20.12 

+  1.342 

31642 

21  6.8 

24015 

16  x.o 

+1.0801 

+I.2819 

-7.20 

-0.8579 

X7 

0.2967 

20.33 

1-355 

317  5 

21  8.3 

23914 

15  56.9 

X.0817 

X.2824 

7.14 

0.8540 

i8 

0.2994 

20.53 

1.369 

31723 

21  9-5 

23813 

15  52-9 

X.0839 

1.2830 

7-07 

0.8499 

h   19 

0.3022 

20.72 

1.381 

31737 

21  10.5 

237  12 

15  48.8 

1.0861 

X.2835 

7.00 

0.8456 

1.0)  20 

0.3049 

20.87 

I-39I 

31746 

21  II. I 

236  IX 

15  44-7 

1.0883 

X.2841 

6.93 

0.8410 

21 

0.3076 

+20.99 

+1-399 

31752 

21  II. 5 

235 II 

15  407 

+1.0901 

+1.2847 

-6.86 

-0.8362 

22 

0.3104 

21.08 

1.405 

31756 

21  II. 7 

234  10 

15  36.7 

1.0915 

1-2853 

6.79 

0.8313 

23 

0.3131 

21.14 

1.409 

318  I 

21  12. 1 

233  10 

15  32.7 

1.0922 

1.2859 

6.71 

0.8263 

24 

0.3159 

21.19 

1-413 

318  10 

2X  12.7 

232  10 

15  28.7 

1.0923 

1.2865 

6.63 

0.8212 

25 

0.3186 

21.25 

1.417 

318  22 

21  13-5 

231  10 

15  24-7 

X.0921 

1.2872 

6.55 

0.8160 

26 

0.3213 

+21.34 

+1.423 

318  40 

21  14.7 

230  II 

15  20.7 

+1.0918 

+1.2878 

-6.47 

-0.8106 

27 

0.3241 

21.46 

I-43I 

319  2 

21  16.1 

229  12 

15  16.8 

1. 0918 

1.2884 

6.38 

0.8049 

28 

0.3268 

21.61 

1.441 

31927 

21  17.8 

228  13 

15  12.9 

1.0922 

1.2890 

6.29 

0.7990 

29 

0.3296 

21.80 

1-453 

31953 

21  19.5 

227  14 

15  8.9 

1.0932 

1.2897 

6.20 

0.7928 

30 

0.3323 

22.02 

1.468 

320  18 

21  21.2 

226  15 

X5  5-0 

1.0948 

1.2903 

6.11 

0.7863 

7    » 

0.3350 

+22.24 

+1.483 

32040 

21  22.7 

225  16 

15  I.I 

+1.0968 

+1.2909 

-6.02 

-0.7796 

2 

0.3378 

22.45 

1.497 

32057 

21  23.8 

224  18 

14  57-2 

1.0991 

1. 2916 

5-93 

0.7728 

3 

0.3405 

22.62 

1.508 

321  8 

21  24.5 

223  20 

14  53-3 

1.1015 

1.2922 

5.84 

0.7658 

4 

0.3433 

22.77 

1. 518 

321  16 

21  25.1 

222  22 

14  49.5 

I- 1035 

1.2929 

5-74 

0.7586 

.    5 

0.3460 

22.88 

1-525 

321  20 

21  25.3 

221  24 

14  45.6 

1.1051 

X-2935 

5.64 

0.7512 

».o)  6 

0.3487 

+22.95 

+1.530 

321  23 

21  25.5 

220  26 

1441.7 

+1.1062 

+I.2941 

-5-54 

-0.7435 

7 

0.3515 

22.99 

1-533 

321  28 

21  25.9 

219  29 

14  37-9 

1. 1065 

1.2948 

5-44 

0.7355 

8 

0.3542 

23.04 

1-536 

321  37 

21  26.5 

218  32 

14  34.1 

1. 1064 

1-2954 

5-34 

0.7272 

9 

0.3570 

23.10 

1.540 

321  50 

21  27.3 

21735 

14  30.3 

1. 1062 

1.2960 

523 

0.7186 

zo 

0.3597 

23.18 

1.545 

322  8 

21  28.5 

21638 

14  26.5 

1.1060 

1.2966 

5-12 

0.7097 

1 

II 

0.3624 

+23-31 

+1-554 

322  31 

21  30.1 

215  41 

14  22.7 

+1.1061 

+X.2972 

-5.02 

-0.7005 

12 

0.3652 

23-47 

1.565 

322  56 

21  31.7 

21445 

14  19.0 

X.1068 

1.2978 

4.91 

0.6910 

13 

0.3679 

23.67 

1.578 

323  20 

21  33.3 

21349 

14  15.3 

X.1082 

1.2984 

4.80 

0.681 1* 

14 

0.3707 

23.90 

1-593 

32343 

21  34.9 

.212  53 

14  II-5 

1.1102 

1.2990 

4-69 

0.6709 

X5 

0.3734 

24.14 

1.609 

324  2 

21  36.1 

211  57 

14  7.8 

1.1128 

1.2995 

4.58 

0.6604 

z6 

0.3761 

+24.36 

+1.624 

324  17 

21  37.1 

2X1   X 

14  4.1 

+1.1154 

+1.3001 

'4-47 

-0.6495 

X7 

0.3788 

+24.56 

+1.637 

32427 

21  37.8 

210  6 

14  0.4 

+i.ii8o 

+1.3006 

-4.35 

-0.6^82  », 

:^ 
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May   17 

0.3788 

+24.56 

+1.637 

32427 

21 

37-8 

210  6 

14  a4 

+1.1180 

+1.3006 

-4-35 

-0.6382 

i8 

0.3816 

24.73 

1.649 

32434 

21 

38-3 

209  10 

1356.7 

1.1204 

1.3012 

4.23 

0.6264 

19 

0.3843 

24-85 

1.657 

32439 

21 

38.6 

208  15 

13  53.0 

1.1221 

1.3017 

4.11 

0.6142 

h     20 

0.3870 

24.96 

1.664 

32445 

21 

39.0 

207  20 

13  49.3 

1.1235 

1.3022 

3-99 

0.6015 

(16.0)  21 

0.3897 

25.04 

1.669 

32453 

21 

39.5 

206  25 

13  45.7 

1.1243 

1.3027 

3.87 

0.5883 

22 

0.3925 

+25.13 

+1.675 

325  4 

21 

40.3 

205  30 

1342.0 

+1.1249 

+1.3032 

-3.75 

-0.5746 

23 

0.3952 

25.24 

1.683 

32521 

21 

41.4 

20436 

13  38.4 

1.1252 

1.3037 

363 

0.5603 

24 

a  3980 

25.38 

1.692 

32542 

21 

42.8 

20341 

13  347 

1.1258 

1.3042 

3.51 

0.5454 

25 

0.4007 

25.56 

1.704 

326  5 

21 

44.3 

202  47 

13  31.1 

Z.1268 

1.3046 

3-39 

0.5299 

26 

0.4034 

25.76 

1.717 

32629 

21 

45.9 

20153 

13  27.5 

X.1283 

1.3050 

,  3.27 

0.5138  • 

27 

0.4062 

+26.01 

+1.734 

32652 

21 

47.5 

20059 

13  23.9 

+1.1305 

+1.3054 
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-0.4968 

28 

0.4089 

26.26 
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32713 

23 

48.9 

200  5 

13  20.3 

1.1330 

1.3058 

3.02 

0.4789 

29 

0.41 17 

26.51 

1.767 

327  28 

21 

49.9 

19911 

13  16.7 

X.1357 

1.3062 

2.89 

0.4601 

30 

0.4144 

26.73 

1.782 

32739 

21 

50.6 

19817 

13  13.x 

1.1386 

1.3066 

2.76 

0.4404 

31 

0.4171 

26.92 

X.795 

32745 

21 

51.0 

19723 

13  9.5 

X.1411 

1.3070 

2.63 

0.4197 

June    X 

0.4199 

+27.07 

+1.805 

32748 

21 

51.2 

19630 

13  6.0 

+1.1432 

+1.3073 

-2.50 

-0.3979 

2 

0.4226 

27.17 

1.811 

32750 

21 

51.3 

19536 

13  2.4 

1.1448 

1.3077 

2.37 

0.3747 

3 

0.4254 

27.26 

1.817 

32754 

21 

51.6 

19443 

1258.9 

X.1459 

1.3080 

2.24 

0.3502 

h    4 

0.4281 

27-33 

1.822 

328  0 

21 

52.0 

19350 

12  55.3 

1.1465 

1.3084 

2.11 

0.3238 

(17.0)  5 

Q.4308 

27.40 

1.827 

328  11 

21 

52.7 

192  56 

12  51.7 

1.1468 

1.3087 

1.98 

0.2959 

6 
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0.4418 

28.04 

1.869 

32925 

21 

57-7 

18924 

12  37.6 

1.151X 

1.3095 

X.45 
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FOR  WASHINGTON  MEAN  MIDNIGHT, 

1 

Solar  Day. 
(Sid.  Hoar.) 
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I. 304 I 

1-2733 

8.11 

0.9094  1 

18 

0.7183 

42.77 

2.851 

337  3 

22  28.2 

93  33 

6  14.2 

1.3052 

1.2733 

8.11 

0.9099 

b 

19 

0.721 1 

42.82 

2.855 

33659 

22  27.9 

92  29 

6  9-9 

1-3059 

1.2732 

8.11 

0,9102 

(24.0) 

20 

0.7238 

+42.84 

+2.856 

33657 

22  27.8 

91  25 

6  5-7 

41.3062 

+1.2732 

48.12  1  40.9104 

21 

0.7266 

42.83 

2.855 

33656 

22  27.7 

90  21 

6  1.4 

1.3062 

1.2731 

8.12 

0.9105 

22 

0.7293 

42.84 

2.856 

33659 

22  27.9 

89  16 

5  57-1 

1.3061 

1.2731 

8.12 

0.9105 

23 

0.7320 

42.85 

2.857 

337  4 

22  28.3 

88  12 

552.8 

1. 3061 

1.2731 

8.12 

0.9104  ' 

24 

0.7348 

42.90 

2.860 

337  13 

22  28.9 

87  8 

548.5 

1.3062 

1.2732 

8.12 

0.9102 

25 

0.7375 

+43.01 

+2.867 

33723 

22  29.5 

86  4 

5  44-3 

+1.3066 

+1.2733 

+8.11 

40.9098 

26 

0.7403 

43-13 

2.875 

337  33 

22  30.2 

85  0 

540.0 

1.3073 

1.2734 

8.11 

0.9092  I 

27 

0.7430 

43.29 

2.886 

33742 

22  30.8 

8356 

5  35-7 

1.3085 

1-2735 

8.10 

0.9085  ' 

28 

0.7457 

43-47 

2.898 

33750 

22  31.3 

82  51 

531.4 

1.3099 

1-2737 

8.08 

0.9077 

29 

0.7485 

43.65 

2.910 

337  54 

22  31.6 

8147 

527.1 

1.3114 

1-2739 

8.06 

0.9068 

30 

0,7512 

+43.81 

+2.921 

33756 

22  31.7 

8043 

522.9 

+1.3129 

+1.2741 

48.04  '  40.9058  •] 

Oct. 

I 

0^540^ 

+43-93 

+2.929 

337  55 

22  31.7 

79  39 

5  18.6 

+1.3142 

+1-2743 

48.02 

40.9046 

INDEPENDENT  STAR-NUMBERS,  1896. 


291 


FOR  WASHINGTON 

MEAN  MIDNIGHT 

* 

olar  Dftj. 

*  J   w    _  % 

T 

/ 

G 

>«^. 

Log;fc. 

• 

Logf. 

id.  Hour.) 

In  Arc. 

Id  Time. 

In  Arc. 

In  Time. 

In  Arc 

In  Time. 

y 

f» 

8 

e  t 

h  m 

e   • 

h  m 

m 

t 

Ct    X 

0.7540 

+43-93 

+2.929 

337  55 

22  31.7 

79  39 

5  18.6  +1 

.3142 

+1-2743 

+8.02 

+0.9046 

2 

0.7567 

44.02 

2-935 

337  53 

22  31-5 

7835 

5  14.3    I 

•3152 

1.2745 

8.00 

0.9033 

3 

0.7594 

44.09 

2.939 

33751 

22  31.4 

7731 

5  lO.I    I. 

3159 

1.2748 

7.98 

0.9019 

h    4 

0.7621 

44-13 

2.942 

33751 

22  31.4 

76  27 

5  5.8   I. 

3163 

Z.2751 

7-95 

0.9003 

1.0)   5 

0.7649 

44.16 

2.944 

337  54 

22  31.6 

7523 

5  1-5   i< 

•3165 

1.2754 

7-92 

0.8986 

6 

0.7676 

+44.21 

+2.947 

338  0 

22  32.0 

74  19 

4  57-3  +1' 

.3166 

+1.2757 

+7-89 

+0.8967 

7 

0.7703 

44.26 

2.951 

338  9 

22  32.5 

73  16 

4  53.1   I" 

3167 

1.2760 

7.86 

0.8946 

8 

0.7730 

44-36 

2.957 

33820 

22  33.3 

72  12 

4  48.8   I. 

3171 

1.2764 

7.82 

0.8924 

9 

0.7758 

44.49 

2.966 

33832 

2234.1 

71  9 

4  44.6   z. 

3178 

1.2768 

7-78 

0.8901 

lO 

0.7785 

44-65 

2.977 

33843 

22  34.9 

70  5 

4  40-3   I- 

3189 

1.2772 

7-73 

0.8877 

XI 

0.7813 

+44-85 

+2.990 

33854 

22  35.6 

69  2 

4  36.1  +1. 

3203 

+1.2776 

47.68 

+0.8852 

Z2 

0.7840 

45.05 

3003 

339  I 

22  36.1 

6758 

4  31-9   I- 

3218 

1.2780 

7-63 

0.8825 

13 

0.7867 

45.24 

3-016 

339  6 

22  36.4 

6654 

4  27.6   I. 

3234 

1-2785 

7-58 

0.8797 

X4 

0.7895 

45-39 

3.026 

339  7 

22  36.5 

6551 

4  23-4   1- 

3248 

1.2790 

7-53 

0.8767 

X5 

0.7922 

45-52 

3035 

339  7 

22  36.5 

6448 

4  19.2   I. 

3260 

1.2795 

7-47 

0.8735 

z6 

0.7950 

+45-59 

+3-039 

339  6 

22  36.4 

6345 

4  15.0  +1. 

3268 

+1.2800 

+7-41 

+0.8701 

17 

0.7977 

45-63 

3.042 

339  6 

22  36.4 

62  42 

4  10.8   I. 

3272 

1.2805 

7.35 

0.8666 

i8 

0.8004 

4565 

3-043 

339  8 

22  36.5 

61  39 

4  6.6   I. 

•3273 

Z.2810 

7.29 

0.8630 

h   19 

0.8032 

45.67 

3.045 

339  12 

22  36.8 

6036 

4  2.4   I. 

3273 

1. 2815 

7-23 

0.8592 

U»)      20 

0.8059 

45.70 

3.047 

33919 

22  37-3 

59  33 

3  58.2   I. 

3272 

I. 2821 

7.16 

0.8552 

21 

0.8087 

+45.76 

+3.051 

33929 

22  37.9 

5831 

3  541  +1 

3273 

+1.2827 

+7-09 

+0.8510 

22 

0.81 14 

45.85 

3.057 

33941 

22  38.7 

5729 

3  49-9   I- 

3276 

1.2833 

7.02 

0.8467 

23 

0.8141 

45.99 

3.066 

339  53 

22  39.5 

5627 

3  45-8   I. 

3283 

1.2839 

6.95 

0.8422 

24 

0.8169 

46.17 

3.078 

340  4 

22  40.3 

5525 

3  41-7   I- 

3294 

1.2845 

6.88 

0.8375 

25 

0.8196 

46.36 

3.091 

34014 

22  40.9 

5423 

3  37-5   I 

3309 

1.2851 

6.80 

0.8326 

26 

0.8224 

+46.57 

+3.105 

34022 

22  41.5 

5321 

3  33.4  +!• 

3324 

+1.2857 

+6.72 

+0.8275 

27 

0.8251 

46.76 

3-"7 

340  26 

22  41.7 

52  20 

3  29.3   I- 

3340 

1.2864 

6.64 

0.8223 

28 

0.8278 

46.93 

3.129 

34028 

22  41.9 

51  18 

3  25.2   I. 

3354 

1.2870 

6.56 

0.8T69 

29 

0.8306 

47.06 

3.137 

34029 

22  41.9 

5017 

3  21. 1    I. 

3367 

1.2877 

6.48 

0.81 12 

30 

0.8333 

47.16 

3.144 

34029 

22  41.9 

49  16 

3  17-1   I- 

3376 

1.2883 

6.39 

0.8053 

31 

0.8361 

+4723 

+3.149 

34030 

22  42.0 

4815 

3  13.0  +1. 

3382 

+Z.2890 

+6.30 

+0.7992 

>V.     X 

0.8388 

47.29 

3.153 

34033 

22  42.2 

4714 

3  8.9   I. 

3386 

1.2896 

6.21 

0.7929 

2 

0.8415 

47.36 

3-157 

34041 

22  42.7 

4614 

3  4.9   I- 

3389 

1 .2902 

6.12 

0.7864 

h    3 

0.8443 

47-43 

3.162 

34050 

22  43.3 

45  13 

3  0.9   I. 

3392 

1.2909 

6.02 

0.7796 

!.0)    4 

0.8470 

47-54 

3.169 

341  2 

22  44.1 

44  13 

2  56.9   I. 

3396 

Z.2915 

5-92 

0.7725 

5 

0.8498 

+47-70 

+3.180 

341  15 

22  45.0 

43  12 

2  52.9  +1. 

3406 

+1.2922 

+5.82 

+0.7652 

6 

0.8525 

47.90 

3-193 

34129 

22  45.9 

42  12 

2  48.9   I. 

3418 

Z.2928 

5.72 

0.7576 

7 

0.8552 

48.12 

3.208 

34140 

22  46.7 

41  12 

2  44.9   I. 

3433 

1-2934 

5.62 

0.7498 

8 

0.8580 

48.36 

3.224 

341  49 

22  47.3 

4013 

2  40.9   I. 

3451 

1. 2941 

5.52 

0.7417 

9 

a86o7 

48.58 

3239 

341  56 

22  47.7 

3913 

2  36.9   I' 

.3468 

1-2947 

5.41 

0.7333 

zo 

0.8635 

+48.79 

+3.253 

342  0 

22  48.0 

3814 

2  32.9  +1. 

3485 

+1.2954 

+5.30 

+0.7245 

II  0.8662 

48.97 

3.265 

342  I 

22  48.1 

37  14 

2  28.9   I. 

3500 

1.2960 

5.19 

0.7154 

12  0.8689 

49.09 

3.273 

342  I 

22  48.1 

3615 

2  25.0   I 

35" 

1.2967 

5.08 

0.7060 

13  0.8717 

49.17 

3-278 

342  2 

22  48.1 

35  16 

2  21. 1    I 

.3518 

1-2973 

4.97 

0.6963 

14   0.8744 

49.24 

3-283 

342  4 

22  48.3 

34  17 

2  17.1    1 

•3523 

1.2979 

4.86 

0.6862  j 

15  j  0-S772 

+49.29 

+3-286 

342  9 

22  48.6 

3318 

2  13.2  +1 

•3526 

+1.2985 

+4.74  +0.6757 

16/  0.8799 

+49.36 

+3.291 

342  15 

22  49.0 

32  19 

2  9-3  +1 

•3529 

+1.2991 

+4.62  ,  +o,664^ti 

k 
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FOR  WASHINGTON  MEAN  MIDNIGHT, 

» 

Solar  D«7. 
(Sid.  Hour.) 

T 

/ 

G 

H 

1^^. 

Logi. 

• 

1 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

\ 

y 

m 

t 

•     » 

h    m 

• 

h    m 

m 

% 

Nov. 

i6 

0.8799 

+49.36 

+3.291 

342  15 

22  49.0 

3219 

2    9.3 

+1.3529 

+1.2991 

+4.62 

+0.6648 

17 

0.8826 

49-45 

3.297 

34225 

22  49-7 

31  20 

2    5.4 

1-3533 

1.2997 

4.50 

0.6536 

h 

i8 

0.8854 

49.57 

3305 

34237 

22  50.5 

30  22 

2     1.5 

1-3538 

1.3003 

4.38 

0.6419 

(4.0) 

19 

0.8881 

49-73 

3.315 

34249 

22  51.3 

2924 

157-6 

1-3548 

1.3009 

4.26 

0.6296 

20 

0.8909 

49-93 

3.329 

343    I 

22  52.1 

28  26 

153.7 

1-3561 

1-3015 

4. 14 

0.6168 

21 

0.8936 

+50.16 

+3-344 

343  10 

22  52.7 

27  28 

149.9 

+1-3577 

+1.3020 

+4.01 

+0.6035 

22 

a  8963 

50.40 

3.360 

34318 

22  53.2 

26  30 

I  46.0 

1.3595 

1.3025 

389 

0.5897 

23 

0.8990 

50.63 

3.375 

34323 

22  53-5 

2532 

I  42.1 

1.3613 

1.3030 

3.76 

0.5752 

24 

0.9018 

50.85 

3.390 

34325 

22  53-7 

2435 

138.3 

1.3631 

1.3035 

3.63 

0.5601 

25 

0.9045 

51.03 

3.402 

34326 

22  53-7 

2337 

134.5 

1.3646 

1.3040 

350 

0.5444 

26 

0.9072 

+51.18 

+3.412 

34326 

22  53.7 

22  40 

1  30.7 

+1.3658 

+1-3045 

+3-37 

+0.5281 

27 

0.9099 

51.30 

3.420 

34327 

22  53.8 

2143 

I  26.9 

1.3668 

1.3050 

3.24 

a5iio 

28 

0.9127 

51-39 

3.426 

34329 

22  53.9 

2046 

I  23.1 

1-3675 

1-3055 

3.11 

0.4929 

29 

0.9154 

51.48 

3.432 

343  34 

22  54.3 

1949 

I  19.3 

1.3681 

1.3059 

2.98 

0.4738 

30 

0.9182 

51.60 

3-440 

34342 

22  54-8 

18  52 

I  15.5 

1.3688 

1.3063 

2.85 

0.4536 

Dec. 

z 

0.9209 

+51.74 

+3.449 

34352 

22  55.5 

1755 

I  II.7 

+1.3697 

+1.3067 

+2.71 

+0.4323 

2 

0.9236 

51.92 

3.461 

344    3 

22  56.2 

1658 

I     7.9 

13707 

1.3071 

2.57 

0.4099 

3 

0.9264 

52.14 

3.476 

344  15 

22  57.0 

16     2 

I     4.1 

1-3721 

1.3075 

2.43 

a386i 

b 

4 

0.9291 

52.38 

3.492 

34425 

22  57.7 

15    5 

z    0.3 

1-3738 

1.3078 

2.29 

0.3606 

(6.0) 

5 

0.9319 

52.64 

3.509 

344  33 

22  58.2 

14    8 

056.5 

1-3757 

1.3081 

2.15 

0.3336 

6 

0.9346 

+52.91 

+3.527 

34438 

22  58.5 

13  12 

052.8 

+1.3777 

+1.3084 

+2.01 

+0.3045 

7 

0.9373 

53.16 

3.544 

34441 

22  58.7 

12  15 

0  49.0 

1.3796 

1.3087 

1.87 

0.2731 

8 

0.9401 

53.37 

3.558 

34442 

22  58.8 

II  19 

045.3 

1-3814 

1.3089 

1.73 

0.2393 

9 

0.9428 

53.55 

3.570 

34441 

2258.7 

10  22 

041.5 

1.3828 

1.3092 

1.59 

a  2023 

10 

0.9456 

53.67 

3.578 

344  39 

22  58.6 

9  26 

037.7 

1.3839 

X.3094 

1.45 

0.1618 

II 

0.9483 

+53.78 

+3.585 

34440 

22  58.7 

8  30 

034.0 

+1,3847 

+1.3096 

+1.31 

+0.1170 

12 

0.9510 

53.86 

3.591 

34442 

22  58.8 

7  33 

0  30.2 

1.3853 

1.3098 

1.17 

0.0668 

13 

0.9538 

53.95 

3-597 

34446 

22  59.1 

637 

0  26.5 

1.3858 

1. 3100 

1.02 

0.0099 

M 

0.9565 

54.04 

3.603 

344  53 

22  59-5 

541 

0  22.7 

1.3864 

1.3101 

0.88 

9.9+43 

15 

0.9593 

54.19 

3.613 

345    1 

23    0.1 

4  45 

0  19.0 

1.3872 

1.3103 

0.73 

9.8669 

16 

0.9620 

+5436 

+3.625 

345  11 

23    0.7 

3  49 

015.3 

+1.3883 

+1.3104 

+0.59 

+9.7721 

17 

0.9647 

54.57 

3.638 

34520 

23    1.3 

253 

0  II. 5 

1.3897 

1.3104 

0.45 

9.6506 

18 

0.9675 

54.81 

3.654 

34527 

23    1.8 

157 

0     7.8 

1-3914 

1.3105 

0.30 

9.4814 

b 

19 

0.9702 

55.07 

3.671 

345  33 

23    2.2 

I    I 

0     4.1 

1.3933 

1.3105 

0.16 

9-1998 

(6.0) 

20 

0.9730 

55.33 

3.689 

345  35 

23    2.3 

0    5 

0     0.3 

1.3952 

1. 3106 

+0.01 

+8.1335 

21 

0.9757 

+55.55 

+3703 

34536 

23    2.4 

359    9 

23  56.6 

+  1.3970 

+1.3106 

-0.13 

-9.1176 

22 

0.9784 

55-76 

3.717 

345  34  1  23    2.3 

358  13 

23  52.9 

1.3986 

1.3106 

0.27 

9.4406 

23 

0.9812 

55.96 

3.730 

345  33    23    2.2 

357  17 

23  49.1 

1. 4001 

1.3105 

0.42 

9.6236 

24 

0.9839 

56.09 

3-739 

345  30    23    2.0 

35621 

23  45.4 

1.4013 

1.3104 

0.56 

9.7527 

25 

0.9867 

56.18 

3.745 

345  30  !  23    2.0 

35525 

2341.7 

1. 402 1 

1.3103 

0.71 

9.8506 

26 

0.9894 

+56.30 

+3.753 

345  31     23    2.1 

35429 

23  37-9 

+1.4029 

+1.3102 

-0.85 

-9.9310 

27 

0.9921 

56.42 

3.761 

345  36     23    2.4 

353  33 

23  34-2 

1.4037 

1. 3101 

0.99 

9.9987 

28 

0.9949 

56.55 

3.770 

34542     23    2.8 

35236 

23  30.4 

1.4045 

1. 3100 

1. 14 

0.0571 

29 

0.9976 

56.73 

3-782 

345  49 

23    3.3 

35140 

23  26.7 

1.4056 

1.3098 

1.28 

0.1084 

30 

1.0004 

56.95       3.797 

345  57 

23    3.8 

35043 

23  22.9 

1.4070 

1.3096 

1-43 

0.1543 

31 

1.0031 

+57.18     +3.812 

346    5 

23    4-3 

349  47 

23  19.1 

+1.4085 

+1.3094 

-1.57 

-  0.1956 

32     1.0058 1 

+57-44     +3829 

346  10 

23    4-7 

34851 

23  15.4 

+1.4 104 

+1.3092 

-1.71      0.2332 
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MEAN  PLACES 

FOR 

Ma«ni. 
tade. 

2.1 

189 

16.     (January  0^.133,  Washington.) 

Name  of  Sur. 

[ht  Aftcrnvion. 

Annual 
Variation. 

Declination. 

1 

Annual 
Variation. 

•• 
4     19.884 

a  Andromedse 

h 
0 

m       t 

3      0.668 

■ 
+    3.0926 

•        •         •• 
+    28    30   58.38 

•     ,*  CassiopeisE  . 

2.4 

0 

3  37652 

3.1776 

+  58  34  32.92 

19.851 

•  22  Andromedae 

4-9 

0 

4  54900 

3.1045 

+  45  29  35.90 

20.034 

4  Draconis  ( H.)      .     S.  P. 

51 

0 

7  20.0H0 

2.8780 

+101  48  21.15 

20.021 

Y  Pe^<asi(^/<,vwiA). 

2,8 

0 

7  52.792 

3.o»44 

4-    14   36    19.18 

20.022 

*     a  Andromcdae 

4-4 

0 

12  53.662 

+   3.1246 

+   36    12    30.83 

4.    19.981 

•     t  Ceti     .... 

3.6 

0 

14     7-544 

3.0527 

-     9  24     2.77 

19955 

•    6  Ursje  Minoris      .     S.  P. 

6.2 

0 

14  21.536 

0.2210 

+  91  43  24.21 

19.940 

•  44  Piscium 

5.8 

0 

20    4.249 

3-0734 

+     1  21  49.39 

19.951 

fi  Hydri  .... 

2.8 

0 

20  16.900 

3.2214 

-  77  50  24.10 

SO.  281 

12  Ceti     .... 

6.0 

0 

24  43855 

+   3.0611 

-     4  31  54  85 

+  19.934 

«  Draconis      .         .     S.  P. 

3.8 

0 

29     2.765 

2.5884 

+109  38  18.88 

19,S86 

•     ir  Andromrdae 

4-4 

0 

31   19485 

3.1922 

+  33     8  48.36 

19.867 

a  CassiopeizB  (?'tfr.) 

2.3 

0 

34  36.305 

3.3774 

+  55  58    0  75 

19.783 

fi  Ceti     .... 

2.2 

0 

38  22.177 

3.0139 

-  18  33  27.32 

19.796 

21  Cassiopeiae  . 

57 

0 

38  46.401 

-»-   3.8683 

+  74  25  10.56 

+    19-745 

•     It  Cassiopeiac  . 

4-7 

0 

38  55669 

3.3219 

+  47  42  5425 

19.749 

•     S  Piscium 

4.8 

0 

43  17.135 

3.1079 

+     7     I     8.35 

19.647 

32'Canielop.  (H.)     .     S.  P. 

5-2 

0 

48  21.861 

0.4067 

4.  96     I   18.81 

19-595 

•     f'  Cassiopeiae  . 

2.3 

0 

50  25.769 

3.5837 

+  60    9  12.31 

19.556 

•    fi  Andromedae 

4.0 

0 

50  58.729 

+   3.3«3i 

+  37  56     717 

4-    19.610 

•  43  Cephei  (H.) 

4.6 

0 

54  31902 

73253 

+  85  41  56.99 

19.488   1 

c  Piscium 

43 

0 

57  32.695 

3  1097 

+     7  19  48,58 

19.447 

fi  Andromedae 

2.2 

3  54498 

33462 

+  35     4     8.68 

19.156 

•     «  Tucanae 

4-9 

12  14.738 

2.0540 

~  69  25  42.14 

19. 164 

•    /  Piscium 

51 

12  26.001 

+  3.0901 

+     34    0.29 

4    19.029  1 

£?'Ceti      .... 

3.6 

18  49.472 

2.9972 

-     8  43  12.18 

18.658 

a  Ursae  Minoris  (Poiaris) 

2.2 

20  54.424 

24.4450 

+  88  45  11.50 

18.815 

38  Cassiopciae  . 

5-9 

23  29.226 

4-3«73 

>  69  43  45.28 

18.661 

•     «  Octantis      .         .     S.  P. 

5.4 

24     8.426 

8.8450 

-  94  44  50.00 

18.719 

Tj  Piscium 

37 

25  55042 

+   3.2035 

+  14  48  34-74 

4-    18.652 

•     u  Andromedae 

4.2 

30  4^-559 

3.5067 

+  40  53     740 

18.133   \ 

•     «•  Piscium 

5-5 

31  35.0H8 

3.1749 

4-  11  36  34.78 

18.521 

a  hlridani  {Achernar) 

0.4 

33  50.086 

2.2315 

-  57  45  5470 

18.348    1 

♦     ¥  Piscium 

4.6 

36     1.117 

3.1184 

+    4  57  40.54 

18.317 

0  Piscium 

4.4 

39  54071 

+   3.1630 

+    8  38     2.53 

+    18.204 

•     C  Ceti     . 

36 

46  19.618 

2.9619 

-  10  51     0.04 

17.810 

fi  Arietis 

2.8 

48  53.614 

3.3047 

+  20  17  58.42 

17.714    ' 

50  Cassiopeiae  . 

4.1 

54  32.949 

5.0235 

+  71  55    4-71 

17.623 

♦     Y  Andromedae 

2.2 

57  30.818 

3-6630 

4.  41  49  50.00 

17.426    1 

a  Arietis 

2.1 

2 

I   18.578 

+   3.3723 

+  22  58  14.02 

4-    17156 

a  Draconis     .        .     S.  P. 

37 

2 

I  34-474 

1.6241 

4-1 15     7  38.06 

ly-i^i 

•    p  TrianKuli     . 

31 

2 

3  21.264 

3.55<^> 

+  34  29  4303 

17.1^7 

e»Ceti     .... 

4-5 

2 

7  29  234 

+  3- 1748 

+     8  21   31.39 

17.014 

•    4  Ursae  Minoris      .     S.  P. 

4.9 

2 

9  i5"9 

-  0.3126 

+  101   57  49.38 

16.904 

•     Y  Trianguli     . 

4-3 

2 

II     7.819 

+   3.5529 

4-  33  21   58.21 

+  16.827 

•  67  Ceti     .... 

5.6 

2 

II  47.706 

2.9^97 

-     6  54     5.81 

16.717 

•     d  Hydri  .... 

4.2 

2 

19  53950 

1.0566 

6<J     7  57.27 

16.444 

1  Cassiopeiae  . 

4.6 

2 

20  29.352 

4.8708 

+  66  56     4.71 

l6.4<i/'» 

^•Ceti      .... 

4-5 

2 

22  37.743 

+   31845 

+     7  59  37- ♦S 

4-    Jft.i77 

*  Ap|»arml  riKht  a»c«n*ion«  of  start  marked  «»ith  an  jsirn<ik  arr  Ki\en  afirr  tbo««  of  ttAndard  %xmt%. 
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FIXED  STARS,  1896. 


MEAN  PLACES 

FOR 

1896.     (January  0^.133,  Washington.) 

* 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

5  Ursae  Minoris      .     S.  P. 

4-5 

h       m       t 
2    27    44.683 

s 
—   0.1824 

0       »         »» 
+  103    50    30.22 

m 
+     16.012 

*     fi  Hydri  .... 

5-3 

2  33  51-984 

—    1. 4182 

-  79  33  46.13 

15.689 

♦     d  Ceti      .... 

4.1 

2    34      9.107 

+    30733 

-    0     7  13.52 

15.679 

♦     e  Persei. 

4.2 

2    37      5.698 

4.0731 

+  48  47  18.09 

15.433 

Y  Ceti      .... 

3.6 

2  37  54647 

3.1039 

+     2  47  50.54 

15.320 

♦     ff  Arietis 

5-5 

2  45  44-990 

+    3.3055 

+  14  39  11.75 

+  14  993 

/?  Ursae  Minoris      .     S.  P. 

2.2 

2    51       0.462 

-   0.2243 

+105  25  10.27 

14.7^  1 

♦  47  Cephei  (H.) 

5-7 

2    52    15257 

+   7-7517 

+  79     0  26.21 

14.646 

♦      e  Arietis 

4.6 

2  53  15859 

3.4222 

+  20  55  27.69 

14.588 

1 

a  Ceti      .... 

2.6 

2    56    50.524 

3.1310 

+     3  40  5363 

14.288 

•     P  Persei .  {Ai^o!)  {var.)  . 

2.3 

3     I  24.004 

+   3.8860 

+  40  33  16.95 

+   14.094  1 

48  Cephei  (H.) 

SS 

3     7     7.216 

7-4302 

+  77  21     8.20 

13.679 

C  Arietis 

4.8 

3     8  55.354 

3.4405 

+  20  39  31.86 

13.532 

a  Persei .... 

1.9 

3  16  53.816 

+   4.2607 

+  49  29  26.79 

13.062 

•      t  Hydri  .... 

5-7 

3  18  33.122 

-    1.5855 

-  77  46    5-23 

13.037 

♦     p  Octantis      .         .     S.  P. 

5.7 

3  19  19039 

+  13.0691 

-  95  52  5530 

+   12.893 

^  Ursae  Minoris      .     S.  P. 

3-2 

3  20  53.625 

-   0.1287 

+107  47  45.41 

12.812 

•    /  Tauri  .... 

4-3 

3  25     7-798 

+   3.3058 

+  12  34  48.73 

".544 

e  Eridani 

3.7 

3  28     1.803 

2.8240 

-    9  48  36.71 

"373 

d  Persei .... 

3-1 

3  35  31-159 

4.2527 

+  47  27  16.92 

".777  , 

*     Y  Camelopardalis  (H)    . 

4.6 

3  39  22.586 

+   6.2489 

+  71     0  41.14 

+  ".497 

7j  Tauri  .... 

3-1 

3  41   18.055 

3.5580 

+  23  46  5985 

ir.353 

C  Persei .... 

30 

3  47  35620 

+   3-7617 

+  31  34  27.90 

10.920 

C  Ursae  Minoris      .     S.  P. 

4.6 

3  47  46.476 

-   2.2383 

+101  53     8.36 

10.939 

*     Y  Hydri  .... 

3-3 

3  48  50-798 

—   0.9896 

-  74  33  27.33 

ia989 

•     e  Persei .... 

3-0 

3  50  52.357 

+   4.01 18 

+  39  42  32.78 

+  ia69o 

Y  Eridani 

30 

3  53  10.662 

2.7988 

-  13  48  16.35 

10.423 

•    A^  Tauri  .... 

4.6 

3  58  32.779 

3.5409 

+  21  47  50.24 

10.055 

•     c  Persei .... 

4-3 

4     I     6.600 

4-3395 

4-  47  26     4.28 

9.905 

Groombr.  2320    .     S.  P. 

5-5 

4     6     2.030 

0.1424 

+11 1  54  56.85 

9-497 

♦    0^  Eridani 

4.2 

4    6  47.313 

-h  2.9272 

-     7     6  32.38 

+     9.593 

Y  Tauri  .... 

3.8 

4  13  52.465 

+  3.4097 

+  15  22  34.74 

8.930 

*     fj  UrsaR  Minoris      .     S.  P. 

50 

4  20  32.598 

-   1.8089 

+104     0  18.05 

8.178 

e  Tauri  .... 

3.6 

4  22  32.576 

+  3.4982 

+  18  56  58.26 

8.228 

17  Draconis      .         .     S.  P. 

2.8 

4  22  35.097 

+  0.8075 

+118  15     1.63 

8.215 

•     d  Mensae 

5-6 

4  25     0.644 

-  4.2057 

-  80  27  28.87 

+     8.081 

*    m  Persei .... 

6.0 

4  26     5.814 

+  4.2118 

+  42  50  28.73 

7969 

A  Draconis      .         .     S.  P. 

5.0 

4  28  11.374 

-  0.1323 

+11 1     0  25.46 

7.799 

a  Tauri  {Aldebaran) 

I.O 

4  29  57-140 

+  3.4381 

+  16  18     0.02 

7.486 

*     T  Tauri  .... 

4-5 

4  36    0.133 

3.5962 

+  22  45  25.70 

7.160 

a  Camelopardalis  . 

4.4 

4  43  42.381 

+  5.9295 

+  66     9  56.11 

+     6.551 

♦     i  Tauri  .... 

5-2 

4  45  17-381 

3.5060 

+  18  39  45.09 

6.376 

t  Aurigae 

2.8 

4  50  13.222 

3-9015 

+  33     0     4.28 

5.990 

♦     C  Aurigae 

3-9 

4  55  12.457 

+  4.1862 

+  40  55  25.70 

5.588 

€  Ursae  Minoris      .     S.  P. 

4-5 

4  56  37-687 

—  6.3111 

+  97  47  30.57 

5.477 

II   Orionis 

4-7 

4  58  37-526 

+  3.4249 

+  15  15  32.38 

+     5.267 

•     P  Eridani 

2.9 

5     2  44.207 

2.9488 

-    5  13  15-58 

4.900 

a  Aurigae  {Capclla) 

0.1 

5     9     0.342 

4.4258 

+  45  53  30.75 

3.990 

^  Orionis  \Ri^et)    . 

0.3 

5     9  32.366 

2.8816 

-     8  19  19.21 

4.373 

•     T  Orionis 

3.8 

5  12  33.383 

+  2.9130 

-     6  57  25.69 

+    4."o  ; 

^Apparent  ri^ht  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  i 

[896.0.     (January  0*133, 

Washington.) 

Name  of  Star. 

Maeni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

"  41  Leonis  Minoris   . 

51 

h      m       8 

10  37  45705 

s 
+   3.2697 

0             #              w 

+  23  43  58.23 

-     18.749 

17  Argils  (var.) 

1-6 

10  41     1.475 

2.3M9 

-  59     8  15.95 

18.877 

I  Leonis 

5-3 

10  43  47.494 

3.1580 

+  11     5  43.55 

18.982 

"    ^  Chamaeleontis 

4-7 

.  10  44  48.695 

0.6317 

-  79  59  30.91 

18.983 

I  Cephei                  .     S.  P. 

3.6 

10  45  58.537 

2.1233 

+114  20  48.07 

18.883 

*  46  Leonis  Minoris   . 

3-9 

10  47  29.772 

+  3.3679 

+  34  46  32.68 

-     19.305 

•        Groombridge  1706 

6.3 

10  51  38.095 

4.9490 

+  78  19  38.33 

19.196 

a  Ursae  Majoris 

2.0 

10  57  18.608 

+  3.7422 

+  62  18  44.77 

19.373 

•    iy  Octantis 

6.1 

II     0     3.583 

--  0.2342 

-  84     2     4.03 

19.371 

•    /^  Leonis 

6.2 

II     I  35.818 

+   3.0596 

♦-     2  31   12.09 

19.491 

•    ^  UrsaR  Majoris 

3-2 

II     3  49.025 

+  3.3910 

+  45     3  44.56 

-     19.512 

^  Leonis 

2.7 

II     8  34.687 

3.1974 

+  21     5  36.27 

19.692 

*     V  Ursae  Majoris 

3-7 

II   12  51.894 

3.2562 

+  33  39  42.62 

19.579 

^  Crateris 

3-9 

II   14     8.473 

2.9968 

-  14  12  57.40 

19.469 

0  Cephei         .         .     S.  P. 

5-1 

II   14  21.339 

2.4467 

+112  27  26.74 

19.674 

T  Leonis 

51 

II  22  35.330 

+  3.0860 

+     3  25  44.14 

-     19.807 

X  Draconis 

4.0 

II  25  13.702 

3.6142 

+  69  54  18.10 

19.843 

•     ^  Hydrae 

3.8 

II  27  53.143 

2.9440 

-  31  16  56.28 

19.890 

0  Leonis 

4.4 

II  31  37.430 

3.0713 

-    0  14  58.77 

19.864 

;^  Cephei         .         .     S.  P. 

3-5 

"  35     4-473 

2.4203 

+102  56  53.57 

20.077 

•    /  Ursae  Majoris 

3.9 

II  40  33.612 

+  3.1881 

+  48  21  21.48 

-     ^.964 

/9  Leonis 

2.2 

II  43  45314 

3.0635 

+  15     9  12.12 

20.121 

X  Ursae  Majoris 

2.4 

II  48  21.745 

3.1790 

+  54  16  22.29 

20.028 

Groombr.  4163    .     S.  P. 

7.0 

II  49  46.420 

2.871X 

+106  10    6.50 

20.023 

•    »  Virginis 

4.6 

II  55  32.578 

3.0740 

+     7  II  38.57 

20.087 

0  Virginis 

4-3 

II  59  54.684 

+  3.0574 

+    9  18  38.04 

—     20.014 

•     c  Corvi   .... 

3.2 

12     4  46.534 

3.0839 

-  22     2  28.86 

20.048 

4  Draconis  (H.) 

5-1 

12     7  20.080 

2.8780 

+  78  II  38.85 

20.021 

X  Corvi  .... 

2.7 

12  10  27.447 

3.0803 

-  16  57  52.30 

20.016 

*    2  Canum  Venaticorum  . 

6.0 

12  10  54.952 

3.0206 

+  41   14  21.06 

20.063 

9  Chamaeleontis 

4-5 

12  12  14.721 

+  3.4121 

-  78  44     4.38 

—     20.001 

^    6  Ursae  Minoris 

6.2 

12  14  21.531 

0.2210 

+  88  16  35.79 

19.940 

ly  Virginis 

4.0 

12  14  35.112 

3.0688 

-     0     5  20.16 

20.040 

a'  Crucis 

0.9 

12  20  48.807 

3.2996 

-  62  31  21.77 

20.012 

^  Corvi  .... 

3-1 

12  24  29.107 

3.1033 

-  15  56  10.51 

20.081 

>9  Canum  Venaticorum  . 

4.4 

12  28  48.270 

+  2.8583 

+  41  55  21.01 

—     19.612 

^  Corvi  .... 

2.8 

12  28  55.401 

3.1427 

-  22  49  18.03 

19.959 

K  Draconis 

3.8 

12  29     2.765 

2.5884 

+  70  21  41.12 

19.886 

J  Virginis  (mean) 

2.9 

12  36  23.442 

3.0386 

-     0  52  45.25 

19.807 

21   Cassiopeiae  .         .     S.  P. 

57 

12  38  46.401 

3.8683 

+105  34  49.44 

19.745 

31   Comae  Berenices 

5-1 

12  46  38.104 

+  a.9296 

+  28     6  23.33 

-     19.655 

32*  Camelopardalis  (H.)    . 

5-2 

12  48  21.861 

0.4067 

+  83  58  41.19 

19.595 

Y  Cassiopeiae  .         .     S.  P. 

2.3 

12  50  25.769 

3.5837 

+119  50  47.69 

19.556 

a  Canum  Venaticorum   . 

3.2 

12  51     9.850 

2.8145 

+  38  52  47.87 

19.506 

43  Cephei  (H.)          .     S.  P. 

4.6 

12  54  31.902 

7.3253 

+  94  18     3.01 

19.488 

d  Muscae 

3.8 

12  55     .8.135 

+  4.2034 

-  70  59  14.95 

-     19.466 

tf  Virginis 

3-1 

12  57    0.030 

2.9879 

+  II  31     5.14 

19.410 

e  Virginis 

4.6 

13     4  33.858 

3.1016 

-    4  59     1.76 

19.304 

20  Canum  Venaticorum  . 

47 

13  12  52.776 

2.6959 

+  41     7  12.31 

19.027 

a  Virginis  (5//Vfl)    . 

I.I 

13  19  42791 

+   3.1544 

-  10  37     6,71 

y^  -    -C^.^cfi^ 

'Apparent  right  ascensions  of  stars  mariced  with  an  asterisk  are  given  atier  l\\o%e  ol  sX^tkd^\^  ^vax^ 
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—        — 

- 



—     — 

MEAN  PLACES 

FOR 

Magni- 
tude. 

1896.0.     (January  o*.i33, 

Washington.) 

1 

Name  of  Star. 

RiKht  Atcension. 

Annual 
Variation. 

Declination. 

Annaal 
Variation. 

h       m       t 

8 

0        »         •» 

f 

a  Urs.  Wm.(roians)  S.  P. 

2.2 

13    20   54424 

+24.4450 

+   91    14   48.50 

-    18.815 

38  Cassiopeiae  .         .     S.  P. 

5-9 

13    23    29.226 

4.3873 

+  110    16    14.72 

18.661 

*      K  Octantis 

5-4 

13    24      8.426 

8.8450 

-   85    15    10.00 

18.719 

C  Virginis 

3.6 

13    29    23.595 

3.0535 

-      0      3    50.98 

18.507 

♦         BAG.  4536        . 

5-0 

13    30      9.161 

2.6817 

+  37  42  5460 

18.529 

♦    m  Virginis 

5-4 

13  36     9- 1 79 

+    3.1440 

-     8  10  41.25 

-    18.273 

■q  Ursae  Majoris 

1.9 

13  43  26.637 

2.3706 

+  49  49  56.01 

18.069 

Tj  Bootis 

2.8 

13  49  43-978 

2.8567 

+  18  55     8.65 

18.158 

50  Cassiopeiae  .         .     S.  P. 

4.1 

13  54  32.949 

5.0235 

+108     4  55.29 

17.623 

*     0  Apodis 

Var. 

13  55  11-948 

5.6939 

-  76  17  38.97 

17.566 

/9  Centauri 

0.7 

13  56  28.736 

+    4.1832 

-  59  52  16.79 

-    17.571 

*     TT  Hydrae 

3.6 

14    0  26.819 

3.4024 

-  26  10  49.50 

17.348 

a  Draconis 

3-7 

H     I  34-474 

I.624I 

+  64  52  21.94 

17.291 

*     d  Bootis 

4.8 

14     5  39-406 

2.7386 

+  25  35     3.34 

17.187 

♦     «  Virginis 

4.2 

14    7  20.853 

+    3.1947 

-    9  47  22.81 

16.909 

*     4  Ursae  Minoris 

4.9 

14    9  15.119 

-    0.3126 

+  78     2  10.62 

—    16.904 

•     d  Octantis 

50 

14  ID  15.425 

+   9.0436 

-  83  II  27.63 

Z6.910  ; 

a  Bootis  (Arciurus) 

0.2 

14  10  55.064 

2.7352 

+  19  43  25.84 

18.870 

*     k  Bootis 

4-3 

14  12  25.804 

2.2824 

+  46  33  56.90 

16.648 

*     I  Virginis 

47 

14  13  28.897 

3.2389 

-  12  53  32.71 

16.730  , 

c  Cassiopeiae  .         .     S.  P. 

4.6 

14  20  29.352 

+    4.8708 

+113     3  55-29 

1 
-   16.406 

d  Bootis 

4-1 

14  21  39.449 

2.0441 

+  52  19  52.97 

16.751  1 

p  Bootis 

3.6 

14  27  20.951 

+    2.5878 

+  30  49  40.26 

15.946 

5  Ursae  Minoris 

4-5 

14  27  44.683 

-    0.1824 

+  76    9  29.78 

16.012 

a  Centauri  (mean)  . 

-o.i 

14  32  32.093 

+    4.0393 

-  60  24  21.72 

15.034 

•    ti  Hydri  .                 .     S.  P. 

5-3 

14  33  51-984 

—    I.4182 

-100  26  13.87 

-   15.689 

*     a  Apodis 

4.1 

H  34  56.934 

+    7.2220 

-  78  36  11.25 

15.643 

•  33  Bootis 

5-3 

14  34  58.013 

2.2342 

+  44  51  11.20 

15.698 

f  Bootis 

2.6 

14  40  26.771 

2.6213 

^  27  30  45.44 

15.326 

a*  Librae  .... 

2.9 

14  45     7.423 

+    3.3105 

-  15  36  34-48 

15.147 

P  Ursae  Minoris 

2.2 

14  51     0.462 

-    0.2243 

+  74  34  49-73 

-   14.720 

♦  47  Cephei  (H.)          .     S.  P. 

57 

14  52  15.257 

+    7.7517 

+100  59  33.79 

14.646 

*     Y  Scorpii 

3-4 

14  57  58.911 

3.5007 

-  24  52  23.31 

14.356 

^  Bootis 

37 

14  58     1.738 

2.2601 

+  40  48     2.48 

14.346 

48  Cephei  (H.)          .     S.  P. 

5.5 

15     7     7.216 

7.4302 

+102  38  51.80 

13.679 

•     d  Bootis 

3.5 

15  II  18.652 

+    2.4210 

+  33  42  10.76 

-   13.567 

p  Librae  .... 

2.9 

15  II  24.587 

3.2225 

-     8  59  56.99 

13.487 

*     p  Octantis 

57 

15  19  19.039 

13.0691 

-  84     7     470 

12.893 

p}  Bootis 

4-5 

15  20  33.715 

+    2.2663 

+  37  44  31-12 

12.764 

^  Ursae  Minoris 

3-2 

15  20  53.625 

-   0.1287 

+  72  12  14.59 

12.812 

♦     /5  Coronae  Borealis 

3-9 

15  23  32.508 

+    2.4752 

+  29  27  50.62 

-   12,576 

a  Coronae  Borealis 

2.3 

15  30  17.091 

2.5394 

+  27     3  52.87 

12.287  i 

a  Serpentis 

2.7 

15  39     8.698 

2.9521 

+    6  45     9.99 

11.529 

*     r  Camelop.  (H.)      .     S.  P. 

4.6 

15  39  22.586 

6.2489 

+108  59  18.86 

11.497 

e  Serpentis 

37 

15  45  37.893 

+    2.9875 

+     4  47  27.26 

11.026 

C  Ursae  Minoris 

4.6 

15  47  46.476 

-    2.2383 

+  78     6  51.64 

-  10.939 

e  Coronae  Borealis  . 

4.1 

15  53  16.975 

+    2.4834 

+  27  10  44.63 

10.592 

d  Scorpii 

2.6 

15  54  10.999 

3.5397 

-  22  19  32.12 

10.500 

P^  Scorpii 

2.9 

15  59  23.360 

3.4817 

-  19  31   14.66 

10.111 

♦     ^'  Apodis 

4.9 

16    4  48.450 

+    8.7966 

-  78  25  58.81 

—     9.660 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  ttara. 
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MEAN  PLACES  1 

FOR 

1896.0.     (Janua 

Right  Ascension. 

ry  o''.i33,  Washington.) 

Name  of  Star. 

Mafi^ni- 
tudc. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

1 

h       m       8 

s 

0        •         » 

II 

'    ^  Herculis 

4.2 

16      5    29.322 

■h    1.8816 

+   45    12    27.31 

—  9.566 

Groombridpjc  2320 

5-5 

16     6     2.030 

0.1424 

+  68     5     3.15 

9-497 

d  Ophiuchi 

2.8 

16     8  53.702 

3.1402 

-     3  25  35.13 

9.488 

*     tf  Coronac  Borealis  (mean) 

5-3 

16    10    46.961 

2.2449 

+  34     7  20.66 

9.238 

r  Herculis 

3.9 

16    16    36.895 

1. 8014 

+  46  33  39-15 

8.720 

•^     X  Apodis 

4.0 

16    17    30.667 

+   9.0851 

-  78  39  47-41 

-  8.672 

"     Tf  Ursae  Minoris 

50 

16    20    32.598 

-    1.8089 

+  75  59  41-95 

8.178 

Ti  Draconis 

2.8 

16   22    35.097 

+  0.8075 

+  61  44  58.37 

8.215 

a  Scorpii  i^An tares) 

1.2 

16    23       1. 791 

3.6712 

-  26  12     3.94 

8.271 

^  Herculis 

2.8 

16    25    44.941 

+  2-5777 

+  21  42  58.72 

8.035 

A  Draconis 

50 

16    28    11.374 

-  0.1323 

+  68  59  34.54 

1 
-  7.799 

C  Ophiuchi      . 

2.8 

16    31    25.899 

+  3-299<' 

-  10  21  22.81 

7-536 

a  Trianguli  Australis 

2.2 

16    37    39.217 

C.3095 

-  68  50  10.42 

7.101    1 

1?  Herculis 

37 

16    39    19.788 

2.0541 

+  39     7  12.20 

7.003 

a  Camelopardalis  .     S.  P. 

4.4 

16   43    42.381 

5-9295 

+113  50     3.89 

6.551 

<  Ophiuchi 

3.4 

16    52    44.730 

+  2.8377 

+     9  32  12.64 

-  5.807 

e  Ursae  Minoris 

4-5 

16    56    37.687 

-  6.3111 

+  82  12  29.43 

5-477 

d  Herculis 

5-3 

16  57  45-953 

+  2.2115 

+  33  43     8.15 

5.377 

*     Tf  Ophiuchi 

2.5 

17     4  24,756 

3-4360 

-  15  35  45-89 

4.738 

a}  Herculis  (var.)     . 

31 

17     9  54- 307 

2.7338 

+  14  30  32.15 

4-321 

►     r  Herculis 

3-4 

17  II  25.508 

+  2.0893 

+  36  55  34-97 

—  4.210 

►     e  Ophiuchi 

3-3 

17  15  37300 

3.6798 

-  24  53  44-57 

3.912 

b  Ophiuchi  (rnr.)   . 

4.4 

17  20     1.097 

3.6595 

-  24     4  46.05 

3.612 

*     d  Arae      .... 

3.8 

17  21  42.708 

5.4033 

-  60  35  49.40 

3.475 

Groombridge  966     S.  P. 

6.4 

17  25  49-575 

8.0054 

+105     I  32.09 

2.998 

fi  Draconis 

3.0 

17  28     4.992 

+   1.3537 

+  52  22  41.67 

-  2.784 

"         Groombridge  944     S.  P. 

6.4 

17  28  40.389 

18.6920 

+  94  51  20.50 

2.746 

a  Ophiuchi     . 

2.2 

17  30    6.397 

2.7831 

+  12  38     8.80 

2.845 

*      c  Herculis 

4.0 

17  36  31-880 

+   1.6969 

+  46     3  41.84 

2.051 

m  Draconis 

4.9 

17  37  33.682 

-  0.3531 

+  68  48  21.49 

1.636 

ti  Herculis 

3.5 

17  42  23.318 

+  2.3466 

+  27  46  53.14 

-  2.300 

<'*  Draconis 

4.8 

17  43  47.207 

—   1.0778 

+  72  II  59.09 

1. 69 1 

*     e  Herculis 

3-9 

17  52  41.140 

+  2.0553 

+  37  15  51-67 

0.621 

Y  Draconis 

2.5 

17  54  11.464 

1.3917 

+  51  30     3.70 

0.538 

^Sagittarii     . 

2.9 

17  59     7-596 

3.8517 

-  30  25  30.97 

-  0.295 

*     0  Herculis 

3-9 

18     3  29.143 

+  2.3395 

+  28  44  53.37 

+  0.308 

d  Ursae  Minoris 

4.4 

18     5  50799 

—  19.4800 

+  86  36  45.65 

0.562 

22  Camelop.  (H.)     .     S.  P. 

47 

18     7  22.906 

+  6.6168 

+110  38  38.83 

0.763 

At*  Sagittarii     . 

4.1 

18     7  32.617 

3.5867 

-  21     5     9.15 

0.647 

Ti  Serpentis     . 

3.5 

18  15  55-690 

3.1024 

-    2  55  31.42 

0.717 

*     X  Sagittarii     . 

2.9 

18  21  33.134 

+  3-7025 

-  25  28  45.37 

+  1.660 

*     y  Draconis 

5-3 

18  22  55.856 

—  1.0802 

+  72  41   15.26 

1.628 

I  Aquilae 

4.0 

18  29  32.859 

+  32645 

-     8  19     0.44 

2.248 

^     C  Pavonis 

4.2 

18  30  52.847 

7.0266 

-  71  30  58.25 

2.553 

a  L,yT2S  ( yega) 

0.2 

18  33  25.053 

2.0314 

+  38  41   12.42 

3.186 

fi  Lyrae  (var.) 

3.6 

18  46  14.423 

+  2.2143 

+  33  H  30.54 

+  4.001 

ff  Sagittarii     . 

2-3 

18  48  48.998 

+  3-7213 

-  26  25  32.80 

4.162 

50  Draconis 

5-6 

18  49  43-597 

-   1.9116 

+  75  18  40.49 

4-392 

51   Cephei(H.)          .     S.  P. 

5-3 

18  51  44.194 

+29.7410 

+  92  47  21.32 

4-634 

a  Octantis 

_.5..6_ 

18  52  53.186 

+104.0170 

-  89  15  36.43 

+  vs^3 

*  Apparent  right  ascensions  of  st 

ars  mar) 

ced  with  an  asterisk  : 

ire  giveu  alle 

T  t]bo&e  Ol  %V^TVd^Td  %> 

AX%. 
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MEAN  PLACES  FOR 

1896.0.     (Janua 

V 

o*.i33,  Washington.) 

Name  of  Star. 

Masni- 
tude. 

Right  Ascension. 

Annual 
sriation. 

Declination. 

Annttal 
Variatioo. 

♦     r  Lyrae   .... 

3-3 

h      m       s 
18   55      3.212 

+ 

s 
2.2444 

0           »             w 

+  32  32  49.09 

m 

4-    4.781 

C  Aquilae 

31 

19      0   37.806 

2.7569 

+  13  42  32.09 

5-139 

*      i  Lyrae   .... 

5-2 

19     3  35-473 

2.1413 

+  35  56  13-91 

5.502 

♦  25  Camelopardalis  .     S.  P. 

5-3 

19    9  12.300 

12.9265 

+  97  23  19.21 

5.996 

d  Sagittarii 

50 

19  II  32.998 

3.5119 

-  19     8  16.20 

6. 141 

9  Draconis 

3-1 

19  12  31.911 

+ 

0.0279 

+  67  28  42.90 

4-    6.327 

*     9  Lyra    .... 

4.4 

19  12  45.424 

+ 

2.0791 

+  37  56  5424 

6.260 

T  Draconis 

4-5 

19  17  33307 

— 

T.1208 

+  73     9  44-47 

6.765 

Piazzi  vii,  67        .     S.  P. 

5-7 

19  20     3.762 

+ 

6.2930 

+11 1   19  19.92 

6.901  1 

9  Aquilae 

3-5 

19  20  15.279 

3.0251 

+    2  54  26.97 

1 

6.956 

♦     ?  Cygni  .... 

31 

19  26  31.640 

+ 

2-4195 

+  27  44  28.43 

+    7.384 

A  Ursae  Minoris 

6-5 

19  26  59.834 

-( 

66.7360 

+  88  58  46.80 

7.438 

«  Aquilae 

50 

19  31   17.776 

+ 

3.2286 

-     7  15  30.66 

7-779 

•     /9  Sagittae 

4-5 

19  36  22.689 

2.6955 

+  17  14    5-99 

8.158 

Y  Aquilae 

2.8 

19  41  18.923 

2.8522 

+  10  21  35.45 

8.570 

*     ^  Cygni  .... 

2.9 

19  41  43.506 

+ 

1.8761 

+  44  52  36.57 

4-    8.647 

a  Aquilae  (A  it  air)    . 

0.9 

19  45  42.552 

2.9275 

+    8  35  37.11 

9.296 

*         Groombridge  1374  S.  P. 

5-6 

19  47  44.672 

+ 

7.2738 

+105  48  16.77 

9.118 

t  Draconis 

3-9 

19  48  31370 

— 

0.1821 

+  70    0  11.05 

9.172 

*     «  Pavonis 

4-1 

19  48  33- 362 

+ 

7.0087 

-  73  II     1.47 

1 
9-147 

P  Aquilae 

3-9 

19  50  12.284 

+ 

2.9470 

+    68  49.13 

4-    8.783 

*     r  Sagittae 

3.6 

19  54    7930 

2.6678 

+  19  12  35.31 

9.616 

*     c  Sagittarii     . 

4-5 

19  56  15.838 

3.6960 

-  27  59  55-39 

9-758 

T  Aquilae 

5-7 

19  59     3.628 

2.9329 

+    6  59     3.98 

9.962 

3  Ursae  Majoris  (H.)    S.P. 

5-5 

20    2  28.101 

6.0411 

+111  13  12.56 

ia2io 

♦     0  Aquilae 

3-3 

20    5  56.303 

-h 

3.0969 

-     I     7  47.88 

4-  ia482 

*  31  Cygni  .... 

3-9 

20    ID   21.422 

1.8894 

+  46  25  33.11 

10.804 

a*Capricomi  . 

3-7 

20    12    17.074 

+ 

3.3316 

-  12  52     1.53 

10.942 

«  Cephei  (pr.) 

4-4 

20    12    23.383 

— 

1.9340 

+  77  23  53.50 

10.978 

a  Pavonis 

2.1 

20    17    25.672 

+ 

4.7802 

-  57    4    4-65 

11.226 

r  Cygni  .... 

2-3 

20    18    29.859 

+ 

2.1538 

+  39  55  25.37 

4-  11.387 

n  Capricorni  . 

51 

20    21    22.147 

3.4388 

-  18  33     9.32 

11.582 

s  Delphini 

4.0 

20    28    14.694 

+ 

2.8671 

4   10  56  59.76 

12.063 

Groombridge  3241 

6.5 

20    30   27.327 

— 

0.2243 

+   72    ID   45.66 

12.219 

♦     a  Delphini 

3-9 

20    34   48.453 

+ 

2.7878 

+  15  32  42.54 

12.541 

♦     fi  Pavonis 

3-4 

20  35  35-271 

+ 

5.4664 

-  66  34  35.39 

4-  12.569 

a  Cygni  .... 

1-4 

20    37    53.205 

2.0445 

+  44  54  30.98 

12.739  I 

♦    ^  Capricorni  . 

4-3 

20    39    56.307 

3-5597 

-  25  38  40.30 

12.723  1 

♦     «  Cygni  .... 

2.6 

20   42      0.205 

2.4279 

+  33  34  50.15 

13-357 

/u  Aquarii 

4.8 

20   47      2.692 

+ 

3.2392 

-    9  22  24.85 

13-3" 

12  Year  Catalogue,  1879  . 

5-3 

20    52    18.289 

— 

2.5697 

+  80    9  43.88 

4.  13-665 

y  Cygni  .... 

4-1 

20  53  17740 

+ 

2.2344 

+  40  46    0.23 

13-740 

<y*  Ursae  Majoris            S.  P. 

50 

21     I  14.613 

5.3460 

+112  26  36.01 

14.311  1 

61*  Cygni  .... 

5-4 

21     2  14.063 

2.6835 

+  38  14  16.38 

17.551 

C  Cygni  .... 

3-3 

21     8  30.544 

2.5499 

+  29  48     0.87 

14.628 

♦     T  Cygni  .... 

3.8 

21   10  38.391 

+ 

2.3937 

+  37  36     538 

4-  15.278  1 

a  Cephei 

2.6 

21   16     5.874 

1.4361 

4-  62     8  41.53 

15.183 

I   Pegasi 

4-3 

21   17  16.566 

2.7723 

4-  19  21  34.20 

15.258 

*     C  Capricorni  . 

3.8 

21  20  43.829 

3.4334   1     -   22    51    42.64 

15.405 

I  Draconis  (H.)       .     S.P. 

4-5 

21  22  15.594 

+ 

8.9480  1+98    12    50.96 

4-  15.506 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stanu 
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MEAN  PLACES  FOR  1896.0.     (January  o<.i33, 

Washington.) 

» 

NiflM  of  Sur. 

tad*. 

Rifbc  Atceotion. 

Annoal 
VaHatioo. 

Dtellaatloa 

Annual 
V*ri4iicin. 

m 

4-    15593 

d  Ursae  Majoris      .     S.  P. 

4.8 

has 
21    25    17.093 

• 

•            «              m 
4-109     42      46.15 

/9  Aquarii 

2.9 

21    26      5.069 

3.1613 

-     6     I  43.39 

I5.f>8i 

P  Ccphei  (/r.) 

3-4 

21    27    19.062 

0.7918 

+  70    6  14.63 

15.761 

f  Aquarii 

4.8 

21    32    12.978 

3.1974 

-     8  19  14.19 

15.990 

•  74  Cygni  .... 

50 

21    32   46.822 

2.4020 

+  39  56  46.00 

16.066 

;   •     i'  Octantis 

5-4 

21  34  56.760 

+  9.7155 

-  83  II  49.75 

4-    16.091 

•    C  Chamaeleontis          S.  P. 

5-2 

21    36   56.940 

-  1.5814 

-  99  3J  33.33 

16.278 

t  Pegasi 

2.4 

21    39      4.705 

+  2.9467 

+    9  23  53.46 

1^373   : 

II  Cephei 

4.8 

21    40   24.033 

a8992 

+  70  49  57  30 

16.543 

•    «•  Cygni  .... 

4-S 

21    42    57.061 

2.2138 

+  48  49  42.04 

»^555 

p.  Capricomi  . 

5.2 

21  47  37.581 

+  3.2753 

-  14     2  28.84 

4-   16.797 

♦  16  Pegasi 

51 

21  48  19.788 

2.7282 

4-  25  26    8.89 

16.834 

79  Draconis 

6.6 

21  51  34.Q02 

a726o 

+  73  12  37.15 

17.017 

a  Aquarii 

3.0 

22     0  26.543 

3.0825 

-    0  49  30.36 

17.371 

«  Gruis  .... 

1.9 

22     I  40.718 

3.8030 

-  47  27  52.15 

17.266  1 

•     X  Pegasi 

4-3 

22     5  22.098 

+  2.6606 

4-  32  40     4.88 

4-    17.593 

32  Ursa*  Majoris           S.  P. 

3-7 

22  10  28.946 

4.4>34 

+114  22  23.22 

17.831 

B  Aquarii 

4^4 

22  II  20.764 

}.i686 

-     8   18     4.11 

17.816 

•     0  Octantis 

6.2 

22  II  43.262 

12.9508 

-  86  29  44.64 

17.946 

♦     J  Aquarii 

4.0 

22  16  17.065 

3.1005 

-     I  54  41.06 

18.053 

T  Aquarii 

4.6 

22  19  57  9^ 

+  3  0645 

4-     0  50  58.76 

4-  18.168  ; 

♦     €  Aquarii 

4-9 

22  25     8.584 

3.«777 

-  II   12  36.35 

18.331 

9  Draconis      .         .     S.  P. 

5.0 

22  26  15.783 

5.2448 

+103  45     5.32 

18.415  \ 

•     «  Lacertae 

3-9 

22  27     0.350 

2.4633 

+  49  44  5».7i  ' 

18.424  > 

19  Aquarii 

42 

22  30    0.733 

3.0834 

-     0  39  12.72 

18.469 

126  Cephei  (B.) 

5-7 

22  30  26.993 

4-    1.0752 

+  75  41  25.55 

4-    18.532 

•  10  Lacerta.* 

5.0 

22  34  35.657 

2.6874 

+  3^  30  32.30 

18.679 

•    p  Octantis 

4-4 

22  35  25.254 

6.4420 

-  81  55  35.16 

18,704    , 

C  Pegasi 

3-5 

22  36  16.513 

2.901 1 

4-    10    17    18.49 

18.716 

•     I  Pegasi 

41 

22  41  31.271 

2.bH57 

+    23       1       6.10 

iS>84 

c  Cephei 

3.6 

22  45  58.537 

4-  2.1233 

+   65    39    11.93 

4-    1H.HS3  ' 

I  Aquarii 

3.8 

22  47  11.366 

3.1324 

-     8     7  58.62 

19.084    , 

•        Groombr.  1706         S.  P. 

6.3 

22  51  38.095 

4.94')*> 

4-101   40  21.67 

19.196 

«  Pis.  Aust.  (Fomaihaut). 

1-3 

22  51  54.226 

3.3234 

-  30  10  24.32 

19.003 

•     •  Andromeda: 

3.8 

22  57     8.099 

2.7511 

-t-  41   46     0.75 

19.294 

a  Urs3B  Majoris            S.  P. 

2.0 

22  57  18.608 

+    3.74" 

4-117  41    15.23 

4-    19.373 

a  Pegasi  {Markab) 

2.5 

22  59  34.806 

2.<>S5^ 

4-    14    3H    44.27 

19  3»> 

•    f  Aquarii 

4-3 

23     8  56.211 

3.if>85 

-     6  36  34.51 

19.365 

0  Cephei 

51 

23   14  21.339 

2.44<>7 

4-    67    32    33.26 

H>.674 

•     T  Pegasi 

4.6 

23   15  29.327 

2.</>43 

4-    23    10    15.32 

19-661 

0  Piscium 

4^3 

23  22  41.529 

+    3^^413 

f     5  4S  27.23 

4-    I97?i 

i  Draconis      .         .     S.  P. 

4.0 

23  25   13.7<^2 

3-6142 

4-1  10       5    41.90 

I9H43 

•     i  Andromeda; 

3.8 

23  32  2S.405 

2.0^40 

+  45  53  39  «3 

19.475 

t  Piscium 

43 

23  34  36.^^> 

3"'^43 

+     53  45-3<> 

19.4H6 

Y  Cephei 

3.5 

23  35     4  473 

2-4203 

^"  77     3     6.43 

20.<>77 

•     /**  Aquarii 

5-2 

23  3H  4S501 

+  yi\f>i 

-  iS  51    I4.6<; 

4-    19'/»2 

•     i  Sculptoris    . 

4.6 

23  43  30.569 

3.«3M 

-  2H  42    1S.77 

1           lO^SH 

•     f*  Octantis 

52 

23  45  59  434 

3.6<»82 

-  82  35  4H.62 

1         i9-'/>5 

Groombridge  4163 

6.6 

23  49  4^420 

2.*^7I1 

+  73  49  5350 

,        20,0  J3 

•  Piscium 

4-2 

23  53  5«  243 

3-«»7^7 

4-       <>    17     15.01 

19-931 

•  33  Piscium 

4-7 

24     0     0.736 

+    3."7'^ 

-     6  17   2i.;j6 

J 

^    20.147 

*  AppATWDt  rifht  Mccntioai  of  x 

lurft  mai 

rked  with  au  «ticrt»k  « 

tre  Kivro  after 

tho*«  of  «tAnd.«rd  ftUt» 
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JANUARY,  18Q6. 


CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aUrsae  Minoris. 
(Po/aris.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Date. 

6  Ursae  Minoris. 

Mean 
Solar 
Date. 

X  Ursae  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Jan. 

h      m 
I    20 

+  8845 

Jan. 

h      m 

6  52 

e         t 

+8712 

Jan. 

h      m 

18   5 

+86  36 

Jan. 

h      m 

19  25 

• 
+8858 

0.3 

a 
47-30 

n 
36.9 

0.5 

a 
18.79 

M 
44.3 

0.9 

8 
24.98 

34-8 

I.O 

8 
24.46 

•• 
44-7 

1-3 

46.32 

37-1 

1-5 

18.97 

44-7 

1.9 

24.94 

34-4 

2.0 

23.89 

44-4 

2.3 

4529 

37-2 

2.5 

19.12 

45-0 

2.9 

24-94 

34-1 

3.0 

23.36 

44.0 

3-3 

44.22 

37-3 

3-5 

19.24 

45-4 

3-9 

24.96 

33-7 

4.0 

22.91 

43-7 

4-3 

43-14 

37-4 

4-5 

19-31 

45-7 

4-9 

24.98 

33-3 

5-0 

22.56 

43-3 

5-3 

42.09 

37-5 

5-5 

19.38 

46.1 

5-9 

25.04 

33.0 

6.0 

22.30 

43.0 

6.3 

41.09 

37-6 

6.5 

19.41 

46.4 

6.9 

25-09 

32.6 

7.0 

22.09 

42.6 

7-3 

40.14 

37-6 

7-5 

19-43 

46.7 

7-9 

25.16 

32.3 

8.0 

21.89 

42.3 

8.3 

39.25 

37-7 

8-5 

19.47 

47.0 

8.9 

25.21 

32.0 

9.0 

21.68 

42.1 

9-3 

38.38 

37-7 

9.5 

19.50 

47-3 

9.9 

25.27 

31-7 

10.0 

21.44 

41.8    ; 

10.2 

37-54 

37.8 

10.5 

19.55 

47.6 

10.9 

25.31 

31.4 

II.O 

21.17 

41.5 

11.2 

36.68 

37.9 

11.5 

19.63 

47.8 

11.9 

25-35 

3I.I 

12.0 

20.88 

41.2 

12.2 

35-79 

37.9 

12.5 

19.69 

48.1 

12.9 

25-39 

30.8 

13.0 

20.56 

40-9 

13.2 

34.86 

38.0 

13.5 

19.77 

48.4 

13-9 

25.44 

30.5 

13.9 

20.27 

40.6 

14.2 

33.88 

38.1 

14.5 

19.84 

48.8 

14.9 

25.50 

30.2 

14.9 

20.01 

40.2    1 

15.2 

32.84 

38.1 

15-5 

19.86 

49.1 

15.9 

25-59 

29.8 

15-9 

19.80 

39.9    ' 

16.2 

31-75 

38.2 

16.5 

19.86 

49.5 

16.9 

25-72 

29.4 

16.9 

19.68 

39.5    i 

17.2 

30.65 

38.2 

17-5 

19.83 

49.8 

17.9 

25.84 

29.1 

17.9 

19.65 

39-2      1 

18.2 

29.55 

38.2 

18.5 

19.76 

50.2 

18.9 

25.99 

28.7 

18.9 

19.70 

38.8      i 

14 

19.2 

28.50 

38.1 

19.5 

19.67 

50.5 

19.9 

26.17 

28.4 

19.9 

19.81 

38.5      [ 

i 

20.2 

27.49 

38.1 

20.4 

19.56 

50.8 

20.9 

26.34 

28.1 

20.9 

19-95 

38.2 

21.2 

26.54 

38.1 

21.4 

19.45 

51.1 

21.9 

26.51 

27.9 

21.9 

20.12 

37.9 

22.2 

25.62 

38.0 

22.4 

19-35 

51.4 

22.9 

26.68 

27.6 

22.9 

20.28 

37.6 

23.2 

24-75 

38.0 

23.4 

19.27 

51-7 

23-9 

26.82 

27.3 

23-9 

20.38 

37.3 

24.2 

23.87 

37-9 

24.4 

19.21 

52.0 

24.9 

26.96 

27.1 

24.9 

20.47 

37.0 

25.2 

23.03 

37-9 

25.4 

19-15 

52.2 

25.9 

27.10 

26.8 

259 

20.52 

36.7 

26.2 

22.15 

37.9 

26.4 

19.10 

52.5 

26.9 

27.22 

26.5 

26.9 

20.53 

36.4 

27.2 

21.22 

37.9 

27-4 

19.04 

52.8 

27.9 

27.37 

26.2 

27.9 

20.56 

36.1 

28.2 

20.24 

37-9 

28.4 

i8.g8 

53-1 

28.9 

27.54 

25.9 

28.9 

20.63 

35-7 

29.2 

19.21 

37.8 

29.4 

18.90 

53.4 

29.9 

27.71 

25.6 

29.9 

20.77 

35-4 

30.2 

18.15 

37.8 

30.4 

18.78 

53.8 

30.9 

27.91 

25.2 

30.9 

20.98 

35-0 

312 

17.10 

37-7 

31-4 

18.64 

54-1 

31.9 

28.13 

24.9 

31-9 

21.28 

34-7 

32.2 

16.06 

37-6 

32.4 

18.44 

1 

54.4 

32.9 

28.37 

24.6 

32.9 

21.64 

34-4 
J 

FEBRUARY,  1896. 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Ursae  Minoris. 
(Polaris.) 


Right 
Ascen- 
sion. 


Declina- 
tion 
North. 


h  m 
I     19 

s 
76.06 

7507 
74.12 

7325 

72.45 
71.66 

70.88 

70.10 

69.28 
68.42 

6753 
66.57 

65.61 
64.66 

6373 
62.87 

62.08 
61.32 
60.64 
60.00 

59-34 
58.71 
58.02 

57-3^ 

56.55 

55-77 

54.97 
54.22 

53-49 
52-83 


+  8845 

37-6 
37-5 
37-4 
37-3 

37-1 
37-0 

36.9 
36.8 

36.7 
36.6 

36.5 
36.3 

36.2 
36.0 
35.8 

35-6 

35-4 
35-2 
350 
34.8 

34-6 
34-4 
34-2 
34-1 

33-9 
33-7 
33-5 
33-3 

33-0 
32.7 


Mean 
Solar 
Date. 


Feb. 


1.4 

2.4 

3-4 
4.4 

5-4 
6.4 

7.4 
8.4 

9.4 
10.4 
II. 4 
12.4 

13-4 
14.4 

15-4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 

23.4 
24.3 

253 
26.3 

27.3 
28.3 

293 
30-3 


51  Cephei  (Hev.) 


Right 
Ascen- 
sion. 


h       m 

6  52 

s 
18.44 

18.24 

18.03 
17.82 

17.61 

17.41 
17.24 
17.07 

16.90 

16.74 
16.54 
16.32 

16.07 

15.80 

15-47 
15-15 

14.82 
14.49 
14.18 
13.88 

13-61 
13-36 
13.10 
12.84 

12.57 
12.27 

11.94 

11.56 

II. 19 
10.79 


Declina- 
tion 
North. 


+  8712 


54-4 
54-7 
55.0 

55-3 

55.5 

55-7 
56.0 

56.2 

56.5 
56.7 

57-0 

57-3 

57.6 

57-9 
58.2 

58.4 

58.6 
58.8 
59.0 
59-2 

59-4 
59-6 
59.8 
60.0 

60.2 
60.4 
60.6 
60.9 

61.1 
61.2 


Kfean 
Solar 
Date. 


Feb. 


1.9 

2-9 
3-9 
4-9 

5-9 
6.9 

7-9 
8.9 

9-9 
10.9 

II. 9 

12.9 

13-9 
14.9 

15.9 

16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 


<y  Ursae  Minoris. 


Right 
Ascen- 
sion. 


h 
18 


m 


8 

28.37 
28.60 

28.84 

29.07 

29.31 

29-54 
29.75 
29-97 

30.18 
30.41 
30.66 

30.94 

31-23 

3153 

31-87 
32.19 

32-51 
32.84 

33.14 
33-43 

33-70 
33-98 
34-24 
34-54 

34-83 
35-14 
35.48 
35-84 

36.20 
36-55 


Declina- 
tion 
North. 


+8636 

n 
24.6 
24.4 
24.1 

23-9 

23-7 

23-5 

23-3 
23.1 

22.8 
22.6 
22.3 
22.1 

21.8 
21.6 
21.4 
21.2 

21.0 
20.9 
20.7 
20.6 

20.4 
20.3 
20.1 
19.9 

19.7 
19.5 
19.4 
19.2 

19.1 
19.0 


Mean 
Solar 
Date. 


Feb. 


1-9 
2.9 

3-9 
4-9 

5-9 
6.9 

7-9 
8.9 

9.9 
10.9 
II. 9 
12.9 

13-9 
14.9 

15-9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 

23-9 
24.9 

25-9 
26.9 

27.9 

28.9 

29.9 
30.9 


A  Ursae  Minoris. 


Right 
Ascen- 
sion. 


h       m 

s 
21.64 

22.08 

22.52 

22.98 

23-43 
23.85 
24.22 
24.58 

24.94 

25-32 

25-75 
26.24 

26.81 

27-49 
28.20 

28.98 

29.77 

30.54 
31.28 

31-97 

32.63 

33.27 
33-87 
34-51 

35.20 

35-95 
36.76 
3767 

38.63 
39-63 


Declina- 
tion 
North. 


+  8858 


34-4 
34-0 
33-7 
33-4 

33.2 
32.9 
32.7 
32.4 

32.1 
31.8 

31.5 
31.2 

30.9 
30.6 

30.3 
30.0 

29.7 
29.5 
29-3 
29.1 

28.9 
28.6 
28.4 
28.2 

27.9 
27.6 
27.4 
27.1 

26.9 
26.7 
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MARCH,  1896. 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


a  Ursae  Minoris. 
(Polaris.) 


Mar. 


I.I 

2.1 

3-1 
4-1 

5-1 
6.1 

7-1 

8.1 

9.1 
10. 1 
II. I 
12.1 

131 
14. 1 

16. 1 

17.1 
18. 1 
19. 1 
20.1 

21. 1 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32-0 


RiRht 
Ascen- 
sion. 


h      m 
I    19 


52.83 
52.24 

51-72 
51-25 

50.81 

50.38 
49.92 

49-45 

48.92 
48.36 
47-78 
47.20 

46.66 
46.17 

45.74 
45-40 

45.11 
44.87 
44.66 

44-45 

44.24 
43-98 
43-70 
43-39 

4306 
42.76 
42.50 
42.27 

42-15 
42.09 

42.08 
42-13 


Declina- 
tion 
North. 


+  8845 


32-7 

32.5 
32.2 

31.9 

31.7 
31.5 


Mean 
Solar 
Date. 


51  Cephei  (Hev.) 


Mar 


1-3 
2.3 
3.3 
4-3 

5-3 
6.3 


^x.x 

7-3 

31.0 

8.3 

30.8 

9-3 

30.5 

10.3 

30.3 

11.3 

30.0 

12.3 

29.7 

13-3 

29.4 

14-3 

29.1 

15-3 

28.7 

16.3 

28.4 

17.3 

28.1 

18.3 

27.8 

19-3 

27.5 

20.3 

27-3 

21.3 

27.0 

22.3 

26.8 

23-3 

26.5 

24-3 

26.2 

25-3 

259 

26.3 

25.6 

27-3 

25-3 

28.3 

24-9 

29-3 

245 

30.3 

24.3 

31.3 

24.0 

32.2 

Right 
Ascen- 
sion. 


h      m 

651 

8 

70.79 
70.38 

70.00 

69.63 

69.27 
68.95 
68.61 
68.29 

67.97 
67.60 
67.21 
66.81 

66.37 
65.91 
65.44 
64.99 

64-54 
64.13 

6374 
63-37 

63.00 
62.64 
62.28 
61.91 

61.50 
61.08 
60.62 
60.16 

59-69 

59.23 
58.80 

58.38 


Declina- 
tion 
North. 


+  8713 


1.2 

1-4 

1.5 

1.6 

1.7 
1.8 

2.0 

2.1 

2.2 
2.4 
2.6 
2-7 

2.8 

3-0 

3-1 
3.1 

3-2 
3-2 
3-3 
3-3 

3.3 
3.4 
3-4 
3-5 

3.6 
3.6 
3-7 
3-7 

3-7 
3.7 
3-7 
3-6 


Mean 
Solar 
Date. 


6  Ursae  Minoris. 


Mar. 

1.8 

2.8 

3-8 
4.8 

5-8 
6.8 

7-8 
8.8 

9.8 
10.8 
11.8 
12.8 

13-8 
14.8 

15-8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.7 

23-7 
24-7 

25-7 
26.7 

27.7 

28.7 

29.7 

30.7 
31-7 
32.7 


Right 
Ascen- 
sion. 


h 
18 


m 


8 

36.55 
36.91 

37-26 

37-59 

37-91 
38.23 

38.54 
38.84 

39.18 

39-53 
39-90 
40.28 

40.66 
41.07 
41.46 
41.84 

42.21 

42-57 
42.90 

43-22 

43-54 

43.88 

44.21 
44-55 

44.90 

45-27 
45.66 

46.04 

46.41 

46-77 
47.12 

47-45 


Declina- 
tion 
North. 


?.  Ursae  MinorL* 


Mean 
Solar 
Date. 


+8636 


19.0 
18.9 
18.8 
18.8 

18.7 
18.6 
18.6 
18.5 

18.4 
18.3 
18.2 
18. 1 

18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.Z 
18.I 

18. 1 
18.I 
18.I 
18.0 

iS.o 
18.1 
18. 1 
18.2 

1S.2 
18.3 
18.4 
18.5 


Mar. 


1.9 
2.9 

3-9 
4.9 

5-9 
6.9 

7-9 
8.9 

9-9 
10.9 

11.8 

12.8 

13-8 
14.8 

15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31-8 
32.8 


Right 
Ascen- 
sion. 


h       m 
19    25 

8 
39-63 
40.63 

41.60 
42.54 

43-45 

44-31 
45-16 

45-99 

46.87 
47.80 
48.81 
49.88 

51.02 
52.20 

53-40 
54-59 

55.75 
56.84 

57-90 
58.89 

59.88 
60.83 
61.83 
62.88 

63.98 
65-13 

66.35 
67.61 

68.86 
70.11 
71-30 
72.44 


Declin 
tion 
North 


+88. 


26 
26 
26 
26 

26 

25 
25 
25 

25 
25 
25 
24 

24 
24 
24 
24 

24 
24 
24 
23 

23 
23 
23 
23 

23 
23 
23 
23 

23 

23 
23 
23 


\. 
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CI  RCUM  POLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

in 

> 

aUrsae  Minoris. 
(JPo/aris.) 

Mean 
Solar 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 

(fUrsae  Minoris. 

Mean 
Solar 

"k  Ursae  Minoris. 

e. 

Right 
Ascen- 
sion. 

Declina- 
tion 
NffrtA, 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Nifrth, 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

V 

h      m 

I  19 

+88  45 

Apr. 

h      m 

651 

0       f 

+8713 

Apr. 

h      m 

18    5 

+86  36 

Apr. 

h      m 
19   26 

+88  58 

o 

s 
42.13 

M 
24.0 

Z.2 

s 
58.38 

3.6 

1-7 

S 

47-45 

m 
Z8.5 

Z.8 

8 
12.44 

M 
23.0 

o 

42.18 

23.6 

2.2 

58.00 

3-5 

2.7 

47-77 

18.7 

2.8 

13.51 

23-z 

o 

42.24 

23-3 

3-2 

57.62 

3.5 

3-7 

48.07 

18.8 

3.8 

14.55 

231 

o 

42.27 

23.x 

4-2 

57.26 

3-5 

4-7 

48.38 

18.9 

4-8 

15.58 

23-1 

o 

42.26 

22.8 

5-2 

56.90 

3.5 

5-7 

48.69 

18.9 

5.8 

i6.6x 

23.0 

o 

42.21 

22.5 

6.2 

56.51 

3-4 

6.7 

49.02 

19.0 

6.8 

17.67 

23.0 

o 

42.16 

22.2 

7-2 

56.11 

3-4 

7-7 

49.35 

19. 1 

7.8 

18.79 

23.0 

0 

42.07 

2Z.9 

8.2 

55.70 

3-4 

8.7 

49.70 

19.  X 

8.8 

19.97 

22.9 

o 

42.02 

.  21.6 

9-2 

55.25 

3-4 

9.7 

50.07 

19.2 

9.8 

2I.2Z 

22.9 

o 

4203 

21.3 

10.2 

54-79 

3-4 

10.7 

50.44 

19.4 

X0.8 

22.49 

22.9 

9 

42.09 

20.9 

II.2 

54-33 

3-3 

11.7 

50.80 

19.5 

ZI.8 

23.78 

22.9 

9 

42.23 

20.6 

Z2.2 

53.87 

3-2 

12.7 

51.14 

19.7 

12.8 

25-07 

23.0 

9 

42.42 

20.3 

13-2 

53-42 

3-1 

13.7 

51.47 

19.9 

Z3.8 

26.32 

23-1 

9 

42.69 

19.9 

14.2 

53.02 

3-0 

14.7 

51.78 

20.1 

14.8 

27.50 

23.2 

9 

42.99 

19.6 

15-2 

52.62 

2.9 

15-7 

52.06 

20.2 

15.8 

28.63 

23.2 

9 

4330 

19-3 

Z6.2 

52.27 

2.7 

Z6.7 

52.34 

20.4 

z6.8 

29-69 

23-3 

9 

43.61 

19.  z 

17.2 

51-94 

2.6 

17.7 

52.59 

20.6 

17.7 

30.70 

23.4 

9 

43.89 

18.8 

18.2 

51.60 

2.5 

18.7 

52.86 

20.8 

18.7 

31-69 

23-5 

9 

44-13 

18.6 

19.2 

51.27 

2.4 

19.7 

53.12 

20.9 

19.7 

32.67 

23.6 

9 

44-34 

18.3 

20.2 

50.94 

2.3 

20.7 

53.39 

2Z.X 

20.7 

33.70 

23.6 

9 

44-52 

18.0 

2Z.2 

50.59 

2.2 

21.7 

53.67 

21.2 

2Z.7 

34-75 

23-7 

9 

44-73 

17.8 

22.2 

50.22 

2.1 

22.7 

5396 

21.4 

22.7 

35.85 

23-7 

9 

4496 

17-5 

23.2 

49.82 

2.0 

23.7 

54.27 

21.5 

23-7 

37-ox 

23.8 

9 

45-22 

17.2 

24.2 

49.43 

1-9 

24-7 

54.56 

21.7 

24-7 

38.19 

23-9 

9 

45-55 

16.9 

25.2 

49.02 

1.8 

25.7 

54.86 

22.0 

25.7 

39.39 

.    24.0 

9 

45-97 

16.5 

26.2 

48.62 

X.6 

26.7 

55-14 

22.2 

26.7 

40.54 

24.  z 

9 

46.45 

16.2 

27.2 

48.25 

1-4 

27.7 

5540 

22.5 

27.7 

41-67 

24-3 

9 

46.97 

X5-9 

28.2 

47.89 

z.2 

28.6 

55.65 

22.7 

28.7 

42.72 

24-5 

} 

47-53 

15-7 

29.2 

47.56 

z.o 

29.6 

55.88 

23.0 

29-7 

43.72 

24.6 

} 

48.08 

15.4 

30.2 

47.28 

0.8 

30.6 

56.09 

23.2 

30.7 

44.66 

24.8 

I 

48.63 

15.2 

31-2 

46.98 

0.6 

31.6 

56.29 

23-5 

31-7 

45-54 

25.0 

\ 

49.12 

X4.9 

L 


20 
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MAY,  1896. 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 

'Date. 


o  Ursae  Minoris. 
{Polaris,) 


May 

1.9 
2.9 

3-9 
4-9 

5-9 
6.9 

7-9 
8.9 

9.9 
10.9 
11.9 
12.9 

13-9 
14.9 

15.9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 

239 
24.9 

25.9 
26.9 
27.9 
28.9 

29.9 

30.9 
31-9 
329 


Right 
Ascen- 
sion. 


h      m 

X  19 

8 
49.12 

49.57 
50.00 

50.40 

50.82 
51.26 
51.76 

5234 

52.97 

5367 
54.41 

55.17 

5592 
56.65 

57.34 
57-98 

58.62 
59.22 
59.85 
60.52 

61.24 
62.01 
62.86 

63.77 

64.70 
65.63 

66.55 
67.43 

68.26 
69.06 
69.80 
70.56 


Declina- 
tion 
North. 


+  8845 


14.9 
14.7 

14.5 
14.2 

Z4.0 

13.7 
13.4 
13. 1 

12.8 
Z2.6 

12.4 

I2.I 
ZI.9 

II.8 
ZI.6 
ZZ.4 

ZZ.2 
ZZ.I 
ZO.9 

Z0.6 

Z0.4 
10.2 
zo.o 

9.8 


Mean 
Solar 
Date. 


May 

Z.2 

2.2 
3.2 
4-2 

5.2 

6.2 

7-1 
8.Z 

9.1 

10.  z 

II. z 
I2.Z 

I3.I 
I4.Z 

I5.Z 

z6.z 

I7.Z 
18. 1 

19.  z 

20.  z 

2Z.I 
22.  Z 
23.1 

24.  Z 


5Z  Cephei  (Hbv.) 


9.6 

25.Z 

9.5 

26.  z 

9.3 

27.1 

9.2 

28.  z 

9.1 

29.1 

9.0 

30.1 

8.8 

3I.Z 

8.7 

32.1 

Right 
Ascen- 
sion. 


h      m 

651 


s 
46.98 

46.71 

46.43 
46.14 

45.81 
45.49 
45.14 
44.79 

44.42 
44.10 

43.79 
4352 

43.28 
43.08 
42.87 
42.68 

42.49 
42.28 
42.07 

41.83 

41.57 
4^-32 
41.08 
40.84 

40.65 
40.47 
40.32 
40.22 

40.11 
40.01 
39.90 
39-77 


Declina- 
tion 
North, 


+87  12 

M 
60.6 
60.4 
60.2 

60.  z 

59.9 
59.8 
59.6 

59-4 

59.2 
58.9 
58.7 
58.4 

58.2 
57.9 
57.7 
57.4 

57-2 
57-0 
56.8 
56.6 

*    56.3 
56.1 

55.8 

55-5 

55.2 
54-9 
54.6 
54-3 

54.0 

53-7 
53.5 
53-2 


Mean 
Solar 
Date. 


May 

Z.6 
2.6 

3.6 
4.6 

5.6 
6.6 

7.6 
8.6 

9.6 
10.6 
1 1.6 

Z2.6 

Z3.6 
Z4.6 
15.6 

16.6 

17.6 

18.6 

19.6 
20.6 

21.6 
22.6 

23.6 
24.6 

25.6 
26.6 

27.6 

28.6 

29.6 
30.6 
31.6 
32.6 


<f  Ursae  Minoris. 


Right 
Ascen- 
sion. 


h 
18 


m 


8 
56.29 

56.50 

56.71 

56.93 

57.X8 
57.42 
57.67 
57.92 

58.17 
58.38 

58-59 
58.76 

58.90 
59-04 
59-17 
5930 

59.43 

59.57 
59.72 

59.87 

60.04 
60.18 
60.32 
60.45 

60.54 
60.62 
60.68 
60.73 

60.77 
60.81 
60.87 
60.95 


Declina- 
tion 
North, 


+8636 


23.5 
23.7 

23.9 
24.  Z 

24.3 

24-5 
24.8 

25.0 

25.3 
25.6 

25.9 
26.2 

26.5 
26.8 

27.  Z 

27.4 

27.6 

27.9 
28.1 

28.4 

28.7 
29.0 

29.3 
29.7 

30.0 

30.4 
30.7 
31.0 

31.3 
31.6 

31.9 
32.2 


Mean 
Solar 
Date. 


A  Ursae  Minoi 


May 

1-7 
2.7 

3.7 
4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
ZZ.6 

Z2.6 

Z3.6 
Z4.6 
15.6 
z6.6 

17.6 
18.6 
19.6 
20.6 

2Z.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


Right 
Ascen- 
sion. 


h      m 
19   26 

8 
45.54 
46.43 
47.31 
48.23 

49.21 
50.24 
51.30 
52.38 

53.45 
54.50 
55.48 
56.38 

57.20 
57.96 
58.67 
59.37 

60.08 
60.81 

61.59 
62.39 

63.23 
64.07 
64.90 
65.68 

66.39 
67.03 
67.60 
68.ZI 

68.59 
69.07 

69.57 
70.  xo 


Decl 

eio 

Ncr 


.f88 


2 

2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
a 
a 

3 
3 


JUNE,  1896. 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Ursae  Minoris. 
(Polaris.) 


Right 
Ascen- 
sion. 


h      m 
I    20 

8 
10.56 

11.31 
12.12 
12.97 

13.91 
14.88 

15.90 

16.95 

17.99 
19.02 
20.01 
20.94 

21.82 
22.69 

23.55 
24.43 

25.36 
26.33 

27.38 
28.48 

29.60 

30.74 
31.84 

32.91 
33.94 

34-92 

35.85 
36.76 

37.65 
38.58 

39-55 


Declina- 
tion 
North. 


+  8845 

M 
8.7 

8.6 

8.4 
8.2 

8.1 
8.0 
7.8 

7-7 

7.6 
7.6 

7-5 
7-5 

7-5 
7-4 
7-4 
7-3 

7.2 
7.2 

7-1 
7.0 

7.0 
7.0 
6.9 
7.0 

7.0 
7.0 

7.1 
7-1 

7.1 
7-1 
7-1 


Mean 
Solar 
Date. 


51  Cephei  (Hev.) 


June 

I.I 
2.1 

3.1 
4.1 

5.1 
6.1 

7-1 
8.1 

9.1 
10. 1 
II. I 
12. 1 

13.0 
14.0 

15.0 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 


Right 
Ascen- 
sion. 


h      m 

651 

s 

39.77 
39.62 

39.48 
39.30 

39.13 
38.98 
38.85 

38.74 

38.67 
38.65 
38.64 
38.64 

38.66 
38.66 
38.64 
38.62 

38.58 

38.51 
38.49 
38.45 

38.44 

38.47 

38.53 
38.61 

38.70 
38.82 

38.92 
39.01 

39-o8 

39.14 
39.17 


Declina- 
tion 
North. 


+  87   12 


53.2 
52.9 

52.7 
52.4 

52.1 
51.8 

51.5 
51.I 

50.8 

50.5 
50.1 
49.8 


Mean 
Solar 
Date. 


6  Ursae  Minoris. 


June 

1.6 
2.6 

3-5 
4-5 

5.5 
6.5 

7.5 
8.5 

9.5 
10.5 

11.5 
12.5 


49-5 

13.5 

49.2 

M-5 

49.0 

15.5 

48.7 

16.5 

48.4 

17.5 

48.1 

18.5 

47.8 

19.5 

47-4 

20.5 

47.1 

21.5 

46.7 

22.5 

46.4 

235 

46.0 

24.5 

45.7 

25.5 

45.4 

26.5 

45.1 

27.5 

44.8 

28.5 

44-5 

29.5 

44.2 

30.5 

43.9 

31.5 

Right 
Ascen- 
sion. 


h 
18 


m 


s 
60.95 

61.03 

61.10 

61.19 

61.27 

61.33 

61.37 
61.38 

61.37 
61.34 

61.30 

61.26 

61.21 
61.18 
61.15 
61.12 

61. II 
61.09 
61.06 
61.00 

60.94 
60.85 
60.74 
60.62 

60.49 

60.35 
60.23 

60.12 

60.02 

59.92 
59.84 


Declina- 
tion 
North. 


+  8636 


Mean 
Solar 
Date. 


32.2 

32.5 
32.8 

33-1 

33-4 
33.8 

34- 1 
34-5 

34-9 
35.2 

35-5 
35.8 

36.1 

36.4 
36.7 
370 

37.3 
37-6 
38.0 

38.3 

38.7 

39-1 

39-4 
39.8 

40.1 
40.4 
40.7 
41.0 

41.2 

41-5 
41.8 


A  Ursae  Minoris. 


June 

1.6 
2.6 
3.6 
4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
II. 6 
12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.5 

30.5 
31-5 


Right 
Ascen- 
sion. 


h      m 
19   27 

8 
10.10 

10.68 
11.30 

"95 

12.58 
13.19 

13.74 
14.22 

14.61 

M'93 
15.17 
15-39 

15  60 

15.83 
16.09 

16.39 

16.71 
17.05 

17-37 
17.66 

17.88 
18.04 
18.09 
18.10 

18.05 
17.98 
17.94 
17.91 

17.92 
17.98 
18.07 


Declina- 
tion 
North. 


+  8858 


31-7 
32.0 

32.2 
32.5 

32.8 
33-1 
33.4 
33-7 

34-1 
34-4 
34-7 
35.0 

35-3 
35-6 

35-9 
36.2 

36.5 
36.8 

37-1 
37-5 

37-8 
38.2 

38.5 
38.9 

39.2 
39.6 

39.9 
40.2 

40.5 
40.8 

41. 1 
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JULY,  1896. 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 

a  Ursx  Minoria. 
(Po/aris,) 

Mean 
Solar 
Date. 

51  Cephi 

ei  (Hev.) 

Mean 
Solar 
Date. 

6  Ursae  Minor  is. 

Mean 
Solar 
Date. 

A  Ursae  Minor 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

DecIJ 
Non 

July 

h      m 
I    20 

+88  45 

July 

h      m 

651 

e         t 

+8712 

July 

h      m 

18   5 

+86  36 

July 

h      m 
19    27 

e 

+88 

Z.8 

s 
39-55 

n 

7-1 

I.O 

s 
39-17 

43-93 

1-5 

s 
59.84 

n 
41.8 

1.5 

s 
18.07 

2.8 

40.58 

7.0 

2.0 

39.21 

43.62 

2.5 

59.74 

42.1 

2.5 

18.18 

3.8 

41.66 

7.0 

30 

39.26 

43.29 

3-5 

59-63 

42.5 

3.5 

18.24 

4.8 

42.78 

7.1 

3-9 

39-33 

42.94 

4.5 

59-51 

42.8 

4.5 

18.26 

5.8 

43-93 

7.1 

4-9 

39-42 

42.60 

5.5 

59.36 

43-2 

5.5 

18.21 

6.8 

45-07 

7.2 

5-9 

39-55 

42.25 

6.5 

59.18 

43.5 

6.5 

18.08 

7.8 

46.20 

7.3 

6.9 

39-72 

41.89 

7.5 

58.99 

43.8 

7.5 

17.88 

8.8 

47.28 

7.4 

7.9 

39.91 

41.55 

8.5 

58.78 

44.1 

8.5 

17.60 

9.8 

48.30 

7.5 

8.9 

40.12 

41.23 

9-5 

58.57 

44.4 

9.5 

17.26 

10.7 

49.28 

7.6 

9-9 

40.32 

40-93 

10.5 

58.37 

44.7 

10.5 

16.92 

11.7 

50.21 

7-7 

10.9 

40-54 

40.63 

11.5 

58.15 

45-0 

11.5 

16.58 

12.7 

51. II 

7.8 

11.9 

40.74 

40.35 

12.4 

57.95 

45-2 

12.5 

16.27 

13-7 

52.04 

7.9 

12.9 

40.93 

40.08 

13.4 

57.76 

45-5 

13-5 

15.99 

A 

14.7 

52.98 

7.9 

13-9 

41.10 

39-80 

14.4 

57.57 

45-8 

14-5 

15.76 

15-7 

53-97 

8.0 

14.9 

41.25 

39.51 

15.4 

57.40 

46.0 

15.5 

15.53 

16.7 

55.00 

8.1 

15.9 

41.40 

39-20 

16.4 

57.21 

46.3 

16.5 

15.31 

17.7 

56.10 

8.2 

16.9 

41-57 

38.88 

17.4 

57.00 

46.7 

17.5 

15.05 

18.7 

57-23 

8.3 

17.9 

41-75 

38.54 

18.4 

56.78 

47-0 

18.5 

14-75 

19.7 

58.36 

8.4 

18.9 

41.98 

38.19 

19.4 

56.52 

47-3 

19-5 

14-36 

20.7 

59-49 

8.5 

19.9 

42.22 

37.83 

20.4 

56.26 

47.6 

20.5 

13.91 

21.7 

60.57 

8.7 

20.9 

42.49 

37-51 

21.4 

55.98 

47-9 

21.5 

13.36 

22.7 

61.61 

8.9 

21.9 

42-79 

37-19 

22.4 

55-71 

48.2 

22.5 

12.77 

23.7 

62.58 

9.0 

22.9 

43.10 

36.90 

23-4 

55-41 

48.4 

23.5 

12.15 

24.7 

63-51 

9-2 

23-9 

43.41 

36.62 

24.4 

55-13 

48.7 

24.5 

11.52 

25.7 

64.38 

9.4 

24.9 

43.70 

36.36 

25-4 

54-85 

48-9 

25.5 

10.93 

26.7 

65.25 

9-5 

25-9 

43.98 

36.11 

26.4 

54.61 

49.1 

26.5 

10.39 

27.7 

66.11 

9.7 

26.9 

44-23 

35-86 

27.4 

54.36 

49-3 

27-5 

9.87 

28.7 

67.01 

9.8 

27.9 

44.48 

35-60 

28.4 

54-" 

49.6 

28.5 

9-39 

( 

29.7 

67.95 

lO.O 

28.9 

44.71 

35-33 

29.4 

53.87 

49-8 

29-5 

8.93 

■i 

30.7 

68.97 

10. 1 

29.9 

44-94 

35-04 

30.4 

53-62 

50.1 

30.5 

8.47 

1 

i  31.7 

70.00 

10.2 

30.9 

45.20 

34-73 

31-4 

53-36 

50.4 

31.5 

7.98 

1 

■ 

32.7 

71.06 

10.4 

31.9 

45.47 

34-43 

32.4 

53.06 

50.6 

32.5 

7.42 

1 

• 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

an 

ar 

a  Ursae  Minoris. 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Date. 

J  Ursae  Minoris. 

Mean 
Solar 
Date. 

A  Ursae  Minoris. 

te. 

Right 
Ascen- 
sion. 

h       m 
I    21 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

g- 

+88  45 

Aug. 

h      m 

651 

e        * 

+87  12 

Aug. 

h      m 

18   5 

0       t 
+  8636 

Aug. 

h       m 
19    26 

+  8858 

•7 

s 
II. o6 

10.4 

1.9 

s 
45.78 

34.1 

1.4 

8 
53.06 

5b.6 

1.5 

s 
67.42 

n 
51.4 

•7 

12.14 

10.6 

2.9 

46.13 

33.8 

2.4 

52.76 

50.9 

2.4 

66.77 

51.8 

•7 

1317 

10.8 

3.9 

46.50 

33-5 

3.4 

52.42 

51.2 

3.4 

66.06 

52.1 

•7 

14.18 

II. I 

4.9 

46.88 

33-2 

4.4 

52.07 

51.4 

4.4 

65.28 

52.4 

•7 

15.12 

II.3 

5.9 

47-27 

330 

5.4 

51.73 

51.6 

5.4 

64.44 

52.8 

•7 

16.02 

II.5 

6.9 

47.67 

32.7 

6.4 

51.37 

51.8 

6.4 

63-57 

53.1 

•7 

16.86 

II.8 

7.9 

48.06 

32.5 

7.4 

51.02 

52.0 

7-4 

62.70 

53.4 

•7 

17.67 

12.0 

8.9 

48.43 

32.3 

8.4 

50.68 

52.2 

8.4 

61.86 

53.6 

•7 

18.46 

12.3 

9.9 

48.78 

32.0 

9.4 

50.34 

52.4 

9-4 

61.05 

53-9 

•7 

19.27 

12.5 

10.9 

49.12 

31-8 

10.4 

50.02 

52.6 

10.4 

60.27 

54.2 

•7 

20.11 

12.7 

II. 9 

49.44 

31.6 

II. 4 

49-69 

52.8 

II. 4 

59.54 

54-4 

•7 

20.99 

12.9 

12.9 

49.77 

31.3 

12.4 

49.39 

53.0 

12.4 

58.80 

54.7 

•7 

21.93 

13.1 

13.9 

50.12 

31.0 

13.4 

49.06 

53.2 

13.4 

58.05 

550 

•7 

22.90 

13.3 

14.9 

50.50 

30.8 

14.4 

48-72 

53.4 

14.4 

57-26 

55.3 

.6 

23.87 

13.6 

15.9 

50.89 

30.5 

15.4 

48.35 

53.6 

15.4 

56.42 

55-6 

.6 

24.86 

13-8 

16.9 

5^.32 

30.2 

16.3 

47-97 

53-9 

16.4 

55.48 

56.0 

.6 

25.80 

14.1 

17.9 

51.77 

29.9 

17.3 

47.58 

54.1 

17.4 

54.48 

56.3 

.6 

26.69 

14.4 

18.9 

52.23 

29-7 

18.3 

47.17 

54.3 

18.4 

53.42 

56.6 

.6 

27.51 

14.7 

19.9 

52.69 

29.5 

19.3 

46.77 

54.4 

19.4 

52.32 

56.9 

.6 

28.27 

15.0 

20.9 

53.16 

29.3 

20.3 

46.37 

54.6 

20.4 

51.21 

57-1 

.6 

28.98 

15.3 

21.9 

53.58 

29.1 

21.3 

45-97 

54-7 

21.4 

50.11 

57.4 

.6 

29.65 

15.6 

22.9 

54.01 

29.0 

22.3 

45.60 

54.8 

22.4 

49.08 

57-6 

.6 

30.31 

15.8 

23-9 

54.40 

28.8 

23.3 

45.25 

54-9 

23.4 

48.08 

57.8 

6 

31.00 

16. 1 

24.8 

54.78 

28.6 

24.3 

44.89 

55.0 

24.4 

47.13 

58.0 

6 

31.72 

16.3 

25.8 

55.16 

28.4 

25-3 

44.53 

55-2 

25.4 

46.21 

58.3 

6 

32.49 

16.6 

26.8 

55-54 

28.2 

26.3 

44.19 

55.3 

26.4 

4530 

58.5 

6 

33.29 

16.9 

27.8 

55-94 

28.0 

27.3 

43.83 

55-5 

27.4 

44-37 

58.8 

6 

34.11 

17.1 

28.8 

56.38 

27.7 

28.3 

43.45 

55.7 

28.4 

43-39 

59-1 

6 

34.96 

17.4 

29.8 

56.84 

27.5 

29.3 

43-06 

55.9 

29-4 

42.33 

59.3 

6 

35.78 

17.7 

30.8 

57-34 

27-3 

30.3 

42.63 

56.0 

30.4 

41.21 

59.6 

6 

36.57 

18. 1 

31.8 

57.86 

27.1 

31.3 

42.20 

56.1 

31-4 

40.03 

59-9 

6 

37.31 

18.4 

32.8 

58.38 

26.9 

32.3 

41.75 

56.3 

32.4 

38.77 

60.1 

310  SEPTEMBER,  1896. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Date. 


aUrsae  Minoris. 
(Polaris,) 


Oct 


1-5 
2-5 
3-5 
4-5 

5-5 

6.5 

7-5 
8.5 

9.5 

10.5 

11.5 
12.5 

13-5 
14.5 

15-5 
16.5 

17-5 
18.5 

19-5 
20.5 

21.5 
22.5 

235 

25-5 
26.5 

275 
28.4 

29.4 

3CM 
3X.4 
32.4 


Ricbt 

Ascen- 

aion. 


•h      m 
Z    21 


52.36 

52.55 
52.72 

52.91 

53-12 
53-36 
53-65 
53-97 

54.28 

54-57 
54.82 

55.01 

55-13 
55-19 
55-17 
55- »3 

55-08 

55-04 
55-05 
5509 

55-17 
55-24 
55-34 
5540 

55-43 
55-39 
5527 
5509 

54.86 
54.61 

54-35 
54-»3 


Declina- 
tion 


+8845 


29.1 

29-5 
29.8 

30.2 

30.6 

30.9 

31-3 
31.6 

32.0 

32.4 
32.8 

33-2 

33-7 
34-1 
34-5 
34-9 

35-2 
35-6 
35-9 
36.3 

36.6 

37-0 

37-4 
37-8 

38.2 
38.6 
39.0 
39-4 

39-8 
40.2 
40.6 
40.9 


Mean 
Solar 
Date. 


Oct. 

1.8 
2.7 
3.7 
4-7 

5-7 
6.7 

7-7 
8.7 

9-7 
10.7 

11.7 

12.7 

137 
14.7 

157 
16.7 

17.7 
18.7 
19.7 
20.7 

21.7 
22.7 

23-7 
24-7 

25.7 
26.7 
27.7 
28.7 

29.7 

30-7 
31.7 
32.7 


51  Cephei  (Hbv.) 


Right 
Ascen- 
sion. 


h      m 

6  52 

8 
13.85 

14.40 

14.92 

15-43 

15-91 
16.41 

16.92 

17.46 

18.00 

18.57 
19.16 

19.75 

20.33 
20.91 

21.45 
21.97 

22.47 
22.95 

23.41 
23.89 

24.38 
24.89 
25.42 
25.99 

26.56 

27-13 
27.70 

28.26 

28.78 
29.29 
29.78 
30.23 


Declina- 
tion 
North. 


+  87  12 


23-5 
23-5 
23-5 
23.5 

23.5 
23-5 
23-4 
23-4 

233 

233 
23.2 

23.2 


Mean 
Solar 
Date. 


23.6 

23-7 
23-7 
237 

23-7 
238 

23-9 
24.0 


Oct. 

1.2 
2.2 
3-2 
4-2 

5-2 

6.2 

7-2 
8.2 

9.2 

10.2 

II. 2 
12.2 


dXJtsst  Minoris. 


23-3 

13-2 

233 

14.2 

234 

15.2 

234 

16.2 

235 

17.2 

23-5 

18.2 

23.6 

19.2 

23.6 

20.2 

21.2 

22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.1 


24.2 

29.1 

243 

30.1 

24.4 

31. 1 

24.5 

32.1 

Right 
Ascen- 
sion. 


h 
18 


m 


8 
28.83 

28.40 

27.97 

27.56 

27-15 
26.75 

26.34 
25.92 

25.48 
25.03 
24.58 

24.13 

23.66 
23.22 
22.78 
22.39 

22.00 
21.61 
21.25 
20.89 

20.52 
20.13 

19-73 
19-31 

18.89 
18.46 
18.04 
17.64 

1725 

16.87 

16.51 
16.17 


Declina- 
tion 
North. 


+  8636 


57-5 
57-4 
57-3 
57.2 

57.2 

57-1 
57-1 
57-1 

57.0 

57-0 
57-0 
56.9 

56.8 
56.7 
56.5 
56.4 

56.2 
56.1 
56.0 

55-9 

55.8 

55-6 
55.6 

55-5 

55-3 
55-2 

550 
54.8 

54.6 

54-4 
54-2 
54.0 


Mean 
Solar 
Data. 


A  Ursae  Minoris. 


Oct. 


1-3 
2.3 
3-3 
4.3 

5-3 
6.3 
7-3 
8.3 

9-3 
10.3 

11.3 
12.3 

13-3 

M-3 

15-3 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 
32.2 


Right 

Aacen- 

aion. 


h      m 
19  25 

t 
59-46 
57-98 

56.57 
55-20 

53.85 
52.53 
51.21 

49.83 

48.42 

46.94 
45.41 
43.85 

42.26 

40.70 
39.16 

3769 

36.27 

34.92 
33.61 
32.32 

31.02 
29.69 
28.28 
26.82 

25.30 

23-73 
22.17 
20.61 

19.10 
17.65 
16.26 
14.92 


Declina- 
tion 
North, 


+  8859 


5-3 
5-3 
5-4 
5-4 

5-5 
5.6 

5.7 
5-8 

5-9 
6.0 

6.1 

6.1 

6.2 
6.2 
6.2 
6.2 

6.2 
6.2 

6.2 
6.2 

6.2 
6.3 

6.3 
6.3 

6.3 

6.3 
6.3 

6.2 

6.2 
6.1 
6.0 

5.9 


^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Pate. 

a  Ursae  Minor  is. 
(/^o/aris.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Date. 

d  Ursae  Minoris. 

Mean 
Solar 
Date. 

A  Ursae  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
Ncrtk, 

Nov. 

h      m 
I    21 

+88  45 

Nov. 

h       m 

6  52 

0        » 

+87  12 

Nov. 

h       m 

18   5 

+86  36 

Nov. 

h       m 
19    24 

+88  59 

1.4 

8 

54-13 

40.9 

1-7 

8 
30.23 

24.5 

I.I 

8 
16.17 

54.0 

1.2 

t 
74.92 

m 
5.9 

2.4 

53-93 

41.2 

2.7 

30.69 

24.6 

2.1 

15.83 

53-8 

2.2 

73.63 

5-9 

3-4 

53.76 

41.6 

3-7 

31.15 

24.7 

3-1 

15.48 

53.6 

3-2 

72.36 

5.8 

4-4 

53.65 

41.9 

4.7 

31.62 

24.8 

4.1 

15.13 

53.5 

4.2 

71.06 

5.7 

5-4 

53.54 

42.3 

5-7 

32.13 

24.9 

5.1 

14.79 

53.3 

5.2 

69.72 

5-7 

6.4 

53.40 

42.6 

6.6 

32.64 

25.0 

6.1 

14.42 

53.1 

6.2 

68.34 

5.7 

7-4 

53.25 

43.0 

7.6 

33.17 

25.1 

7.1 

14.04 

53.0 

7.2 

66.92 

5-6 

8.4 

53.03 

43-4 

8.6 

33.71 

25.2 

8.1 

13.67 

52.8 

8.2 

65.46 

5.6 

9.4 

52.74 

43.8 

9.6 

3424 

25.3 

9.1 

13.30 

52.5 

9.2 

63.98 

5-5 

*io.4 

52.40 

44.2 

10.6 

34.76 

25.5 

10. 1 

12.93 

52.3 

10.2 

62.52 

5-4 

11.4 

51.97 

44.6 

II. 6 

35.26 

25.7 

II. I 

12.59 

52.0 

II.2 

61.09 

5-2 

12.4 

51.50 

44.9 

12.6 

35-71 

25.9 

12.1 

12.26 

51.8 

12.2 

59.72 

5-» 

13.4 

51.02 

45.2 

13.6 

36.15 

26.1 

13.1 

11.96 

51.5 

13-2 

58.41 

4-9 

14.4 

50.55 

45.6 

14.6 

36.56 

26.3 

14.1 

11.69 

51.2 

14.2 

57.18 

4.8 

15.4 

50.09 

45.9 

15.6 

36.95 

26.5 

15.1 

11.42 

51.0 

15.2 

56.01 

4-6 

16.4 

49.68 

46.2 

16.6 

37-33 

26.6 

16. 1 

II. 16 

50.7 

16.2 

54.87 

4.5 

17.4 

49.31 

46.5 

17.6 

37.72 

26.8 

17.1 

10.90 

50.5 

17.2 

53.74 

4-4 

18.4 

48.96 

46.8 

18.6 

38.14 

26.9 

18. 1 

10.63 

50.3 

18.2 

52.59 

4-2 

19.4 

48.62 

47.1 

19.6 

38.56 

27.1 

19. 1 

10.34 

50.1 

19.2 

51.40 

4-1 

20.4 

48.29 

47-4 

20.6 

39.03 

27.2 

20.1 

10.05 

49.9 

20.1 

50.18 

4.0 

1 

21.4 

47.88 

47.8 

21.6 

39.50 

27.4 

21. 1 

9.73 

49.6 

21. 1 

48.89 

3-9 

22.4 

47.42 

48.2 

22.6 

39.97 

27.6 

22.1 

9.43 

49.4 

22.1 

47-57 

3.8 

234 

46.91 

48.5 

23.6 

40.43 

27.8 

23.1 

9.13 

49.1 

23.1 

46.24 

3^6  U 

24.4 

46.32 

48.9 

24.6 

40.88 

28.0 

24.1 

8.85 

48.8 

24.1 

44.91 

3*4  H 

254 

45.67 

49.2 

25.6 

41.30 

28.3 

25.1 

8.57 

48.5 

25.1 

43-63 

3.2  1 

26.4 

45.01 

49.5 

26.6 

41.71 

28.5 

26.1 

8.32 

48.2 

26.1 

42.42 

3.0  ■ 

27.4 

44-33 

49.8 

27.6 

42.07 

28.8 

27.1 

8.og 

47.9 

27.1 

41.27 

2.8  1 

28.4 

43.67 

50.1 

28.6 

42.41 

29.0 

28.1 

7.87 

47.5 

28.1 

40.20 

2.6  1 

29.4 

43.06 

50.3 

29.6 

42.74 

293 

29.1 

7.67 

47.2 

29.1 

39.18 

2.3  1 

304 

42.46 

50.6 

30.6 

43.08 

29-5 

30.1 

7.47 

47.0 

30.1 

38.21 

2.1 1 

31.4 

41.91 

50.8 

31.6 

43.41 

29.7 

31. 1 

7.27 

46.7 

3I.I 

37-24 

2^1 

DECEMBER,  1896. 


313 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Date. 


o  Ursae  Minoris. 
(Polaris,) 


Dec. 


1-4 

a-4 
3-3 
4-3 

5-3 
6.3 
73 
8.3 

9*3 
10.3 

"•3 
ia.3 

13-3 

M-3 
15-3 
16-3 

X7-3 
18.3 

19.3 
20.3 

21.3 
22.3 

23-3 
a4-3 

a5-3 
26.3 

«7-3 
28-3 


31-3 


Right 
Ascen- 
sion. 


h      m 
I    21 

8 
41.91 

41.39 
40.86 

40.32 

39.72 
39.07 
38.34 
37.55 

36.70 
35.85 

34-97 
34.13 

33.33 

32.59 
31.86 

31.17 

30.47 
29.74 

28.98 

28.14 

27.26 
26.32 

25.34 
24.34 

23.36 
22.42 
21.51 
20.66 

19.85 
19.04 
18.23 
17.42 


Declina- 
tion 
Ntn-tk. 


+8845 

M 
50.8 
5I.I 
51.4 

51.7 

52.0 

52.3 

52.5 
52.8 


55.6 
55.8 
56.0 
56.2 

56.3 

56.4 

56.5 
56.6 

56.8 

56.9 
57.0 

57.2 


Mean 
Solar 
Date. 


Dec. 

1.6 
2.6 

3.6 
4.6 

5.6 
6.6 
7.6 
8.6 


51  Cephei  (Hev.) 


53.1 

g.6 

53-3 

10.6 

53.5 

11.6 

53.7 

12.6 

53.9 

13.6 

54-1 

14-5 

54-3 

15.5 

54-5 

16.5 

54-7 

17-5 

54.9 

18.5 

55-1 

19.5 

55-4 

20.5 

21.5 

22.5 

23.5 
24.5 

25.5 

26.5 

27-5 
28.5 

29.5 
30.5 
31.5 
32.5 


RiRht 
Ascen- 
sion. 


h      m 

6  52 

8 
4341 
43.76 

4413 
44.50 

44.89 
45.28 

45.65 
46.00 

46.30 

46.59 
46.84 
47.06 

4727 

47-49 
47.72 

47-95 

48.22 
48.50 
48.78 

49.05 

49.31 

49.55 
49.76 

49.94 

50.09 
50.19 

50.31 
50.44 

50.56 

50.71 
50.86 

51.03 


Declina- 

tion 
North. 


+  87   12 


29.7 
29.9 
30.1 

30.3 

30.5 
30.8 

31.2 

31-5 


35.0 

35-3 
35-6 

35-9 

36.3 
36.6 

37-0 

37-3 

37-5 
37.8 

38.0 
38.3 


Mean 
Solar 
Date. 


Dec. 


I.I 
2.1 

3-1 
4.0 

5.0 
6.0 
7.0 
8.0 


^  Ursae  Minoris. 


31.8 

9.0 

32.1 

lO.O 

32.4 

II. 0 

32.6 

12.0 

32.8 

13.0 

33.1 

14.0 

33-4 

15.0 

33-6 

16.0 

33.9 

17.0 

34.2 

18.0 

34-4 

19.0 

34-7 

20.0 

21.0 
22.0 
22.9 

23.9 

24.9 
25.9 

26.9 

27.9 

28.9 
29.9 

30.9 
31.9 


Right 
Ascen- 
sion. 


h 
18 


m 


8 
7.27 

705 
6.82 

6.59 

6.37 
6.15 

5.93 

5-73 

5-56 

5.42 
5.29 

517 

5-09 
4.99 

4.89 

4.78 

4.66 

4.54 
4.40 

4.27 

4.16 
4.06 

3-97 
391 

3.87 

3.84 

3.83 
3.82 

380 
3.78 

3.73 
3.70 


Declina- 
tion 
North. 


+  8636 

M 
46.7 
46.4 
46.2 
45.9 

45-6 

45.3 
45.0 
44.6 

44-3 
43.9 
43.6 
43-2 

42.9 
42.6 

42.3 
42.0 

41.7 
41.4 

41. 1 

40.8 

40.4 
40.1 

39-7 
39.3 


Mean 
Solar 
Date. 


Dec. 


I.I 
2.1 

3.1 
4-1 

5.1 
6.1 

7-1 

8.1 

9.1 
10. 1 

II. I 

12.1 

131 

14. 1 

15.1 
16. 1 

17. 1 
18. 1 
19.1 
20.1 

21. 1 
22.1 
23.1 
24.1 


A  Ursae  Minoris. 


RiRht 
Ascen- 
sion. 


38.9 

25.1 

38.6 

26.0 

38.3 

27.0 

38.0 

28.0 

37.7 

29.0 

37-4 

30.0 

37.1 

31.0 

36.8 

32.0 

h      m 
19   24 

8 

37-24 
36.24 

35-20 
34.14 

33.03 
31.91 
30.78 
29.71 

28.69 
27.75 
26.89 
26.11 

25.37 
24.69 

23.98 

23.27 

22.51 
21.72 
20.86 
20.03 

19.17 
18.38 

17.65 
16.98 

16.40 
15.88 

15.41 
14.97 

14-54 
14.09 

13.60 
13.07 


Declina- 
tion 
North. 


+  8858 
62.0 

61.8 
61.6 

61.4 

61.2 
61.0 

60.8 

60.6 

60.3 
60.0 

59.7 
59.4 

59.2 
58.9 

58.7 
58.4 

58.2 
58.0 

57.7 
57.5 

57-2 

56.9 
56.6 

56.2 

55.9 
55.6 

55.3 
55.0 

54.7 
54.5 
54.2 
53.9 


A 
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FIXED  STARS,  1896. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Andromedae. 

y  Pegasi. 
(Algenib,) 

jS  Hydri. 

12  Ceti. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension 

Declination 
South. 

Right 
Ascension. 

Dcrli 
S.K 

h      m 

e          ' 

h      m 

e          • 

h      in 

0         ' 

h      m 

0     3 

+28  30 

0   7 

+  14    36 

0    20 

-77  49 

0    24 

~~~ 

Jan.      0.2 

t 

0.59  --13 

M 

69.7  -0.8 

t 
52.92  -.xz 

n 
26.0  —0.7 

8 
19.21—  .92 

m 
\CtO.']  +0.8 

t 
44.26  —.10 

m 

54-2 

I0.2 

0.46     .12 

68.8    I.o 

52.81     .10 

25.3     0.8 

18.31       .87 

99.6      1.4 

44.16     .ZO 

54-^ 

20. 2 

0.34     .12 

67.7    1.2 

52.71   .09 

24.3     0.9 

17.47       .80 

97.9      2.0 

44.06     .09 

55.2 

30.2 

0.23     .10 

66.3    1.4 

52.62    .08 

23.4     z.o 

16.71       .71 

95.6      2.5 

43-97    -09 

55.e 

Feb.      91 

0.14     .08 

64.9    1.5 

52.55  .06 

22.4     1.0 

16.05       -^ 

92.9     2.9 

43.89    .07 

55-^ 

19. 1 

0.08  -.05 

63.3-1.6 

52.49 -.04 

21.4  -0.9 

15-52-  .47 

89-8  +3.3 

4383  -.05 

55.^ 

29.1 

0.05  —.02 

61.7    1.5 

52.47  -.01 

20.6     0.8 

15-12     .33 

86.4      3.6 

43.79 -.02 

55.e 

Mar.    lo.o 

0.05  +.oa 

60.2    1.4 

52.47  +.02 

19.8     0.6 

14.86    .18 

82.7      3.8 

43.78  +.OX 

55-3 

20.0 

0.09    .07 

58.9    1.2 

52.51    .06 

19-3    0-4 

14.75-  .03 

78.9      3.9 

43.80    .04 

54/ 

30.0 

0.18     .zz 

57.8    1.0 

52.60      .10 

18.9—0.2 

14.81+  .13 

75-0      3.9 

43.87    .08 

53.^ 

Apr.      9-0 

0.32  +.16 

56.9  -0.7 

52.72  +.14 

18.9 +0.1 

15.01+  .2^ 

71. 1  +3.8 

43.97 +.12 

52: 

18.9 

0.50    .20 

56.4  -0.3 

52.88     .z8 

19. 1    0.4 

15-38       .44 

67.3      3.7 

44.11     .16 

51.^ 

28.9 

0.73     .24 

56.3+0.1 

5309    .aa 

19.7    0.7 

15.90      .58 

63.7      3.5 

44.29    .20 

49c 

May      8.9 

0.99    .28 

56.5     0-4 

53-33     ae 

20.6    1.0 

16.55       .72 

60.3      3.2 

44.51      .24 

48. 2 

18.8 

1.29     .3Z 

57.1     0.8 

53.60    .29 

21.7    1.3 

17-33     -84 

57-3    a.8 

44.76     .27 

46.3 

28.8 

1.62  +.33 

58.2  +1.2 

53.90  +.31 

23.2+1.6 

18.23+  -94 

54.6  +2.4 

45.04  +.29 

44.3 

June     7-8 

1.96     .35 

59-5    1-5 

54-22    .3a 

24.9    1.8 

19.21    1.02 

52.4    2.0 

45-34     -31 

42.2 

17.8 

2.32     .35 

61.2     X.8 

54-55    -33 

26.8    2.0 

20.26    1.07 

50.7    1.4 

45.66     .32 

40.  c 

27.7 

2.67     .35 

63.2     2.1 

54-88    .33 

28.9    2.1 

21.34    1.09 

49.6    0.9 

45-99    -32 

37.^ 

July      7-7 

3-OI     -34 

65.4     2.3 

55-20    .32 

31. X    a.2 

22.44    ''^ 

48.9+0.3 

46.31     .31 

35.C 

17.7 

3-34  ^-•3« 

67.8  +2.4 

55-51  ■•■-30 

33-3  +2.2 

23.52+1.05 

48.9  —0.2 

46.62  +.30 

34.C 

27.7 

3.64    .29 

70-3     2-5 

55.81    .27 

35-5    2-a 

2455      -99 

49.4    0.8 

46.91     .28 

32.2 

Aug.      6.6 

3-92    .as 

72.9    2.6 

56.07    .24 

37.6    2.1 

25.50      .89 

50-5      >-4 

47.18      .2S 

30-y 

16.6 

4.15      .22 

75-4    a-5 

56.29    .21 

39.7    2.0 

26.34      .77 

52.1      1.8 

47.42      .22 

29! 

26.6 

4.35    -'8 

78.0    2.5 

56.49    .17 

41.6    1.8 

27.04      .62 

54.2     «-3 

47.62      .19 

28.« 

Sept.     5-5 

4.51  +.14 

80.4  +2.4 

56.64 +.13 

43.4  +1.6 

27.58+  .45 

56.7  -2.6 

47.79  +.15 

27.S 

15-5 

4.63     .10 

82.7    2.2 

56.76    .10 

44.9    Z.4 

27.94      .27 

59.4     2.8 

47.92      .11 

27..1 

255 

4.70    .06 

84.8    2.0 

56.84    .06 

46.2    1.2 

28.12+  .08 

62.4     3.0 

48.02       .08 

27.:: 

Oct.      5-5 

4.74  +.02 

86.7    1.8 

56.88  +.03 

47-3    i-o 

28.11-  .11 

65.4     3.0 

48.08      .04 

27.: 

15.4 

4.74  -.01 

88.3    1.5 

56.90    .00 

48.2    0.8 

27.91      .29 

68.4     2.9 

48.10  +.01 

27.^ 

25.4 

4.72 -.04 

89.8+1.3 

56.88  -.03 

48.9  +0.5 

27.53-  .46 

71.2-2.7 

48.10  —.02 

28. ( 

1 

1  Nov.     4-4 

4.66    .07 

90.9    1.0 

56.84    .05 

49.3    0.3 

26.98      .61 

73-7    a.3 

48.07      .04 

'     28.. 

1 

14.4 

4.58    .09 

91.7    0.7 

56.77    .07 

49.5+0.1 

26.30      .74 

75.9    1-9 

48.02      .06 

1     29.: 

243 

4.49    .10 

92.2    0.4 

56.69    .09 

49.5  —0.1 

25.51      .84 

77.6    1.4 

47.95      .08 

;    29.. 

Dec.      4-3 

4-37    •" 

92.4+0.1 

56.60    .10 

49.3    0.3 

24.63      .90 

78.7    0.8 

47.86      .09 

30. 

14-3 

4-25  -13 

92.3  -0.2 

56.50  -.11 

48.9  —0.5 

23.70-  .93 

79.2   -0.2 

47.77 -.10 

31. 

24.2 

4.12    .13 

91.9    0.6 

56.39    .11 

48.3    0.6 

22.76      .94 

79.1+0.4 

47.67     .xo 

32 

34-2 

3.99 -.13 

91.2  -  0.9 

56.28  -.11 

47.6    0.7 

21.82-  .92 

78.4  +1.0 

47.58  —.10 

1     '-32 

TTKVjT)  stabs,  1896. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cassiopetae. 

^Ceri. 

21  CaMiopeiaB. 

f  Pise 

Jam. 

ftfna 

SoUr 

• 

Rich! 
Atcentioo. 

Declination 

Right 
AtceiuiofL 

Declination 

Right 
Ascension. 

DecUnBti<»i 
AW/A. 

Right 
Asceodoa. 

Declioalioo 

h      m 

e 

h      m 

• 

h     m 

• 

h      B 

m 

0  34 

+55  57 

0   38 

—  x8  32 

0   38 

+74  25 

0  57 

4  7  19 

]« 

0.3 

t 
35-99  -t? 

m 

8a9   0^ 

• 
22.79  -.11 

m 
91.0-0.5 

• 
45.14  -.70 

m 

34.0  4a9 

• 
33.10  -.11 

• 
54.5-0.6 

10.2 

35-72    •«? 

80.5-0.6 

22.67     .11 

91.4-0.3 

44.44     .69 

340-0.3 

33.09      .XX 

53-9    0.6  j 

20.2 

35-45    -«6 

79.6    i.i 

22.56     .11 

9X.6    0.0 

43.76    .67 

33-4    0-9 

32.98    .11 

53-2    0.7 

30.2 

35-19    -M 

78.2    1.6 

22.45    .to 

91.540.9 

43.  XI    .69 

32.2    1.4 

32.87    .xo 

52.6    0.6 

Feb 

9.1 

34.96    .» 

76.5    1.9 

22.35    -09 

91.2    0.5 

42.5«     -55 

30.5    1.9 

32.77  .09 

51.9    0.6 

19. 1 

34.76 -.17 

74.4-9.9 

22.27— .07 

90.540.8 

42.00  -.45 

28.3-9.3 

32.68  -.oB 

5X.4-0.5 

29.1 

34.62    .11 

72.1    M 

22.22     .04 

89.6     X.O 

4I.6X     .33 

25.8    9.6 

32.62     .03 

5X.O    0.4 

Mar. 

10.  X 

34-54  --05 

69,6    9.5 

22.19— .01 

88.5     1.3 

41.34     .» 

23.0    t.8 

32.58  -  .0> 

50.7 -o-t  , 

1 

20.0 

34.52  +.02 

67.1    9.4 

22.204.03 

87.0     X.5 

41.22  -.05 

20.Z     t.9 

32.57  +•«« 

50.6    0.0 

1 

30.0 

34-57    -09 

64.7    1.3 

22.24     .06 

85.4     t.8 

4X.254.XI 

17.2     t.9 

32.60   .05 

50.740.9  i 

Apr. 

9.0 

34.70 +.17 

62.5  -«.i 

22.33  +•»» 

83.5  4«.o 

41.44  4.96 

14.4  -^7 

32.67  4.09 

5x.o4a5 

1 

19.0 

34.90    .«4 

60.5    1.8 

22.46     .X5 

8X.4     9.1 

41-77    -41 

II.8     t.4 

32.78  .13 

51.6    0,7 

1 

2S.9 

35.18    .31 

58.9    1.4 

22.62     .19 

79-2    «.3 

42.25    .54 

9.5  t.1 

32.94  .18 

52.4     1.0  1 

M»T 

8.9 

35-52    -37 

57.7     «-o 

22.84     -'3 

76.9     9.4 

42.86     .66 

7.6     1.6 

33- M    -M 

53-5    »-• 

1 

18.9 

35-91    .4a 

57-0-0.5 

23.08     .96 

74-5    *-4 

4358     .76 

6.2     1.9 

33.37    .«5 

54-9    «5 

28.8 

36.35  +-46 

56.7    0.0 

23.36 +.99 

72.0  49.4 

44.38  4.83 

5.3  -0.6 

33.64  4.9fl 

56.4  41.7 

Jooe 

7.8 

36.82    .48 

570+0.5 

23.66     .31 

69.6    9.3 

45.24     ,88 

4.9    01 

33.93     -30 

58.2    1.8  ' 

17.8 

37-32    .49 

57.7     1.0 

23.98     .33 

67.3    9.9 

46.15     .91 

5.x  40.5 

34-25      ja 

60.x     1.9 

27,8 

37.81    .49 

59.0    1.5 

24.31     -33 

65.2      S.O 

47.07     .99 

5.8      X.O 

34-57     sa 

62.0    9.0  ' 

Jaly 

1 

7-7 

38.31    .48 

60.6    1.9 

24.64     .33 

63.3    1.8 

47.98     .90 

7.1   1.5 

34.89   'S» 

64.x     t.o 

1 

X7.7 

38.78  -f  .46 

62.7  +9.9 

24.97  +.39 

61.6  4t.5 

48.86  4.86 

8.9  49.0 

35.21  4.31 

66.x  49.0 

1 

277 

39-23    -43 

65.x     9.6 

25.27     .30 

60.2     1.9 

49.69     .79 

XX.  I      9.4 

35.52     -30 

68.0    1.9 

AOR. 

6.7 

39-64    .39 

67.8    9.8 

25.56     .97 

59.2     0,9 

50.45     .79 

13.7     t.8 

35*8i    .98 

69.9    1.8 

' 

16,6 

40.01      .)4 

70.8     3.0 

25.82     .94 

58.5    0.5 

51.13     .63 

16.7     3-1 

36.07    .95 

71.6    1.6 

26.6 

40.32     .99 

73-9    3.« 

26.04      .91 

58.2  40.9 

5»-7«     -53 

X9.9     3.4 

36.30    .99 

73-1     1.4 

Sept. 

5.6 

40.58  +.13 

77.2  +3.3 

26.234.17 

58.2-0.9 

52.19  4.43 

23.4  43.6 

36.49 +•«" 

74.4  +»•« 

J 

»5.5 

40.78     .17 

80.5    3.3 

26.38      .13 

58-5     0.5 

52.56     .31 

27.0     3.7 

36.66    .13 

75.5    1.0 

255 

40.93     .la 

83-7     3.« 

26.49      .09 

59.2     0,8 

52.82      .90 

30-7     3-7 

36.79    .11 

76.4    0.7 

Oct. 

5-5 

4X.02     .06 

86.9     3. 1 

26.56      .05 

60.1      I.O 

52.96  4.08 

34-5     3.7 

36.58    .08 

77.0    0.5 

15-5 

41.06 -t-.oi 

90.0     9.9 

26.594.0a 

6X.2      X.9 

52.98  -  .04 

38.x     3.6 

36.95    .05  1 

77.4    0.3 

254 

4X.04  -.04 

92.8  +9.7 

26.59  -.01 

62.4  -1.3 

52.88    -.16  , 

4X.6  4V4 

36.98  +.ot 

77.6+0.1   ' 

Nov. 

4-4 

40.97     .09 

95-4    a-4 

26.56      .04 

63.7   ».l 

52.66     .17 

44-9    3.» 

36.98     .01 

77.6    0,1 

M-4 

40.85     .14 

97.6    9.0 

26.51       .06 

65.0     1.3 

5234     -37 

47.8    9.8 

36.96     .03 

77.5    0,9 

*4-3 

40.69     .18 

99.5     1.6 

26.43     .Ob 

66.3       1.9 

51.92     .47 

50.4    9.3 

36.92    .05 

77.2    0.3 

Dec. 

4-3 

40.50      .91 

XOO.9      t.9 

26.34     .10 

67.4       1.1 

5'«4I     -55 

52.5      I.H 

36.85    .07 

76.8    0.4 

( 

M-3 

40.27  -.94 

XOX.8+C.7 

26.24  —.11 

68.4  —0.9 

50.82  -.6! 

54.0  +1.3 

36.77     .n« 

76.3-<fc.5 

24-3 

40.01      .96 

102.3  +0.1 

26. 12      .13 

69.2      0,7 

50. 18     .tfj 

55.0      0.7 

jftjtis     .10 

75.8    0.6 

1 
1 

34-2 

39.75     'K 

102.2  -o.i 

26.01  -.13 

6f).8    0.5 

40.  S"     •'•9 

55.4+0.1 

jri.ijH    .11 

'     75.1    0.6 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Sotw 

aEiidanl 
(AcArmar,) 

oPbciam. 

)9Arietts. 

50  Caisiopeia. 

W«ht 
AsceDftiOD. 

D«cUii«tion 
Scmtk. 

RiKbc 
Aacenftion. 

D«cUaitioa 
N^rth. 

Ri«bt 
Aacenftion. 

DeclioaUoo 

Rigbt 
Aicomioa. 

Doclioitioo 

b      m 

I  33 

• 

-57  45 

b      m 

'  39 

+  8  38 

b      m 

I  48 

• 
+  20    18 

b     m 

I  54 

• 

+71  55 

JMI. 

«>-3 

t 
31-79  ~s« 

66.4-0.6 

s 
54.82  -.10 

iao-0.6 

■ 
54.36-10 

m 
10.0-0.9 

t 
33.70  -.90 

m 

28.8  +1.9 

10.3 

5«-47    -53 

66.8  ~o.i 

5472    ." 

9.4  0.6 

5425     .11 

9-6    0.9 

33-x8    .94 

29.8    0.7 

ao.2 

5«-M    -33 

66.6 -H^-s 

54.60    .la 

8.8    Oi.6 

54-«2    .13 

9.0    0.6 

32.62    .97 

30.3+0.1 

30.2 

50.82    .3a 

65.8    uo 

54.48    .la 

8.2    0.6 

53.99     -«3 

8.4    0.7 

32.04    .98 

99.9-0.3 

Feb. 

9.2 

50.51    .90 

64.5    1.5 

54.36    .la 

7.6    0.6 

53-86    .13 

7.6    0.8 

31.46    .96 

29.1     1.1 

19.2 

50.22  -.t7 

62.7  4«.o 

5425 -.11 

7.1-0.9 

53-74  --" 

6.8-0.8 

3a92  -.91 

27.8  -1.6 

29.1 

49-97    -tS 

60.4    1.5 

54.15    .09 

6.7    0.4 

53.62    .10 

6.0    0.9 

30.43    "44 

26.0    1.0 

Mar. 

10.1 

49.76    .18 

57.8    a.8 

54.08    .06 

6.3    0.3 

53-53    -07 

5.1    0.8 

30.03    .39 

23.8    1.9 

2ai 

49.61     .IS 

54-8    5.1 

54.03  -.03 

6.2 -a  1 

53.48  -.04 

4-4    0-7 

29-73     ••4 

21.3    1.6 

jao 

•  49.51  -.06 

51-5    3.4 

54.02  +.ot 

6.2  4«.i 

53.46    .00 

3-7    0.6 

29.55  -•II 

18.6    1.7 

Apr. 

9.0 

49.48    .00 

48.1  4^5 

54-05  +-05 

6.4+«w3 

5348  4-.09 

3-2  -0.4 

29.50+^01 

159    *7 

■ 

19.0 

49.51  +-07 

44-5    3.6 

54.12    .09 

6.8    0.6 

53-55    -09 

2.9 -o.a 

29.59   -Ifi 

13.2     1.6 

29.0 

49.62     .14 

40.8    3.6 

5424    -u 

7.5    0.8 

53,66    .14 

2.940.1 

29.81      .19 

ia6    1.9 

M*J 

8.9 

49.80    .ai 

37-2    3.8 

54.40    .18 

8.4    1.0 

53.82    .19 

3-1    0.4 

30.17     .41 

8.3    1.1 

18.9 

5ao4    .96 

33.7    3.4 

54.60    .ta 

9.6    1.3 

54.03    .13 

3.6    0.7 

30.64     .99 

6.2    1.8 

1 

28.9 

50-35  +-S3 

3a4  +3.1 

54.84  4-.a6 

ia9  4-1.5 

54.28  +.17 

4.4+0-9 

31.23  +.63 

4-6  -1.4 

Jane 

7-9 

50.71     .99 

27.3    t.9 

55- »2    ,m 

12.5    1.6 

54.56    .19 

5.4    "•» 

31.90     .71 

3.4    «^ 

17.8 

5»-"     -43 

24.6     t.S 

55-4»    -30 

14.2    1.8 

54.87    .ja 

6.6    1.4 

32.65     .77 

2.7-0.9 

27.8 

51.56    .46 

22.3    a.i 

55.72    .3« 

i6.o    i^ 

55.20    .33 

8.1     1.6 

33.44     •«« 

2.5    0.0 

Julj 

7.8 

52.03     ^ 

2a4    1.6 

56.05    .31 

17.9    1.9 

55-53    -34 

9.8    1.7 

34.27     .89 

2.7+0.9 

17.7 

52.51  +.48 

19.0 +X.  I 

56-37  +.3a 

19.8  4-1.9 

55.87  4-.34 

11.54-1.8 

35-11 +.«s 

3.5  +1.0 

«7-7 

52.99     -47 

18.2  +0.5 

56.69    .31 

21.7    1.8 

56.21   .33 

13-4    «-9 

35-94    -»« 

4.8    1.9 

Aug, 

6.7 

53-46     .45 

18.0    0.0 

56.99     .19 

23-5     »-7 

56.53  .31 

15.2    1.9 

36.75    -79 

6.4    1.9 

16.7 

5389     •4a 

18.3-0.6 

57-28     .17 

25.1     1.6 

56.83     .19 

17.1     1.8 

37-51    .74 

8.5     1.3 

26.6 

54-29    -37 

19.2    1.1 

57-54    .iS 

26.6    1.4 

57-"    -•? 

18.9     i«8 

38.22     .68 

11.0     1.6 

Sept. 

5.6 

5463  +.3a 

20.6  —1.7 

57.77  +.«a 

27.9  +t.a 

5736 +.a4 

20.6  4-1.7 

38.87  +.61 

13.8+1.9 

15.6 

54.92     .a6 

22.5    a.t 

57.97     -19 

29.0      I.O 

57.58    .» 

22.2      1.5 

39.44    -SJ 

16.8     3-1 

25,6 

55.15    -'9 

24.8    a.4 

58.14    .15 

29.9    0.8 

57-77    -«7 

23.6      I  9 

39.92      .44 

20.1     3.3   1 

Oct- 

5-5 

55.30    .la 

27.4    a.7 

58.28    .la 

30.6    0.5 

57.92      .14 

24.9    i.a 

40.32   .35 

234     3.4 

15-5 

55.39 +.05 

30.2    a.9 

58.39    .09 

31.0    0.5 

58.04    .It 

26.0    1.0 

40.61    .19 

26.8     9.4 

a5*5 

55.40      .08 

33-1 -«-9 

58.46  +.06 

31.2  +0,1 

58.14  +.0* 

27.0  4-0.8 

4a8i  +.14 

30.34^3.4    , 

Nov 

4-5 

55.35    .08 

36.0    a.8 

58.51     .03 

31.3    0.0 

58.20    .05 

27.7    ^f 

40.90  +.04 

33  6    3.5  : 

M-4 

55-23    .14 

38.8    a.6 

58.53 +.01 

31.2  -o.a 

5H.23  +.oa 

28.3    as 

40.S8  -.07 

36.8     M    . 

24-4 

55.06    .ao 

4»-3    «.3 

58.52  -  .03  t 

30.9    0.3 

5>.23-.oi 

28.7    0.3 

40.76    .18 

398     1.8 

Dec. 

4-4 

54.83     -«4 

43-5    «-o 

58.49    .04 

30.5      0-4 

5rt.20    .04 

28.9+0.1 

40.53    -17' 
1 

42.4    1.9    ■ 

1 

M-3 

54-57  -•»8 

45.2-1.5 

58.43  -.07 

30.1    -0.3 

58.15  -.06 

28.9 -ai 

1 
40.21  -.56 

1 
44.7 +1.0 

24-3 

54-27    -31 

46.5     I.O 

58. 36    .09  1 

29.6      0.6 

58.07     .09  , 

28.8    0.3 

39.80    .43 

46.5    1.5 

34-3 

53*95    -3' 

47.2  -0.5 

58.26   -.to 

29,0-0,6 

57.97   -.11  . 

28.5    «.< 

39- ?2     -51 

47.8+1.0 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


0.3 
10.3 

20.3 

30.2 

9.2 


19.2 
29.2 
Mar.  10. 1 
20.1 
30.1 

Apr.  9-0 
19.0 
29.0 

May  9-0 
18.9 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


L 


28.9 

7-9 
17.8 

27.8 

7.8 

17.8 
27.7 
6.7 
16.7 
26.7 

5.6 

15-6 
25.6 

5-5 
155 

255 

4-5 
14.4 

24.4 

4.4 

14.4 

24-3 
34-3 


a  Arietis. 


Right 
Ascension. 


h 
2 

s 

1939 
19.29 

19.16 

19.03 

18.89 


m 
I 


-.10 

.12 

.13 
.14 
.14 


18.75  -.13 
18.63  .11 
18.53     .09 

18.45  .06 

18.42  — .oa 

18.43  +.03 
18.49  .08 
18.59     .13 

18.75  .18 
18.95     .22 

19. 19 +.26 
19.47     .29 

19.78  .32 
20. 10    .33 

20.44  -34 

20.79  +.34 
21.13     .34 

21.46  .32 

21.77     '30 

22.06  .28 

22.32 +.25 
22.56     .22 

22.76  .19 
22.93     -ifi 

23.07  .13 


Declination 
North. 


23.31     .00 
23.30 -.03 


+  22    58 

n 
26.6—0.1 
26.3      0.3 
25.8      0.5 
25.2       0.6 

24.5  0.8 

23.7  -0.8 

22.8  0.9 

21.9  0.9 

21.0  0.8 
20.2     0.7 

19.6  —0.5 

19. 1  0.3 
18.9  —O.I 
18.9  +0.2 

19.2  0.4 

19.8  +0.7 
20.6 
21.7 
23.0 

24-5 

26.1  + 

27.9 

29.7 

31-6 

33-4 

35-1  + 

36.8 

38.3 

39-7 
40.9 


.0 
.2 

•4 

.6 

•7 

.8 

•9 
.9 
.8 

•7 
.6 

.5 
•3 
.2 


^ » Ceti. 


23.18  +.10  I    42.0+1.0 
23.26    .06 1    42.9    0.9 

23-30 +-03  I  43-^  0-7 
44.1  0.5 
44.5    0.3 


23.26  —.06  I  44.6  +0.1 
23.18  .08  44.6  —0.1 
23.09— .10  I     44.4—0.3 


Right 
Ascension. 


Declination 
North. 


h      m 
2       7 


s 

3015- 

30-05 
29.94 

29.82 

29.69 

29.56- 
29.44 

29-35 
29.27 

29.24  - 

29.24  + 
29.29 

29.38 
29.51 
29.69 

29.91  + 

30.17 
30.45 
30.75 
31-07 

31-39  + 

31-71 
32.02 

32.31 
32.59 

32.84  + 

33.06 

33-26 

3342 

33-55 

33-66  + 

33-73 
33.78  + 
3380 

33-79- 

33-75- 
33.69 
33-6o  - 


13 
13 

12 

II 

08 
05 

02 

02 

07 
II 
16 
20 

24 
27 
29 

31 
32 

32 
31 
30 
28 

26 
24 

21 

18 

15 
12 

09 
06 

03 
00 
02 

05 
07 
09 


I 


+8  21 


09  I     39-3 -0-5 

10  j     38.7    0.5 

12  I     38.2    0.5 


37.6 
37-1 


0.5 
0.5 


36.6  —0.4 

36.2  0.3 

35-9  0-2 
35.8—0.1 
35.8+0.1 

36.0  +0.3 
36.4  0.5 
37.0    0.8 

37-9 
39-0 

40.3  + 
41.7 

43-4 
451 
46.9 

48.7  + 

50.5 
52.2 

53.8 

55-2 


i  Cassiopeia. 


Right 
Ascension. 


.0 

.2 

•4 
.6 

-7 

.8 
.8 

.8 

.7 
.6 

.5 

.3 


56.4+1.1 

57-4  o.g 

58.2  0.7 

58.8  0.5 

59-2  0.3 

.59.3+0.1 
59-3-0.1 
59.1    0.2 

58.8  0.3 
58.4    0.4 

58.0  —0.5 

57-4    0-5 

56.9  -0.5 


h      m 
2    20 


s 

30.55 
30.19 

29.78 

29-35 
28.90 


■-33 
.38 

.42 
•44 
•44 


28.46  —.42 
28.06     .37 

27.72  .31 
27.44  .23 
27.26     .13 

27.18 -.03 
27.20 -I- .08 
27.34  .19 
27.58  .29 
27.92      .39 

28.36  +.48 
28.88  .55 
29.46  .61 
30. 10  .65 
30.76     .68 

31.45 +.69 
32.14     .68 

32.82  .67 

3348  .64 
34.10     .60 

34.67  +.55 
35.19-    .49 

3565  -42 
36.04  .35 
36.36     .28 

36.60  +.20 
36.76     .12 

36.83  +.03 
36.82  —.05 

36.73  -H 

36.55  -.22 
36.29     .29 

35-97  --35 


Declination 
North. 


+66  56 

27-9  +1-3 

29.0  0.8 
29.6  +0.3 
29.6  —0.3 

29.1  0.8 

28.1  -1.3 

26.5  1.7 

24.6  2.0 
22.4     2.3 

20.0  2.5 

17.4  -2.6 

14.9   2.5 

12.4    2.4 

10. 1  2.1 

8.1     X.8 

6.4  —1.5 
5-1  i-i 
4-3  0.6 
3-9  -0-2 
4.0  +0.3 

4-5  +0-7 
5-5  1-2 
6.8  1.6 
8.6  2.0 
10.8    2.3 

13.2  +2.6 
15-9    2.8 

18.8  3.0 

21.9  3.1 
25.1     3-2 

28.3+3.2 

31-4  3.x 

34.4  2.9 

37-3  2.7 

39-9  2-4 

42.1  4-2.1 
44.0  1.6 
45.4  +1.2 


^2  Ceti. 


RiRht 
Ascension. 


h      m 
2    22 


38.74  -.08 
38.65     .10 

38.54  •" 
38.42     .13 

38.29     .13 

38.16  -.13 
38.04     .12 

37-93  -lo 
37.84     .vj 

37-79  -.03 

37.78  +.01 

37-8 1  .05 

37.89  .10 
38.01  .14 

38.17  .19 

38.38 +.23 
38.62    .26 

38.90  .28 
39.19  .30 
39.50    .32 

39.82  +.32 
40.14  .32 
40.45  .31 
40.76  .29 
41.04    .27 

41.30 +.25 

41-53  -22 

41.74  .19 

41.92  .16 

42.07  .14 

42.19  +.11 
42.28  .07 
42.34  .04 
42.37  +.02 
42.37  -.01 


42.35 
42.29 

42.21 


.04  , 

I 

.07  1 
•09  I 


Declination 
North. 


+7  59 

•* 

45.5  -0,6 
45.0  0.6 

44.4  a6 

43.8  as 

43-3    0-5 

42.9  -0.4 

42.5  0.3 

42.2  0.3 
42.1  -ai 

42.1  4o.i 

42.3  -^«-3 

42.7  0.5 

43-3    0-7 

44.2  0.9 

45-3    »•» 

46.5  +r.3 

48.0  1.5 

49.6  1.6 

51-3    »-7 
53-0    1.8 

54.8  +1.7 

56.5  «-7 
58.2     1.6  I 

59.7  »-4 

61. 1  I  .  , 

I 

62.2  +I.X  I 
63.2    0.8 

63.9  0.6  I 

64.4  a4  , 

64.7  a:  I 

64.8  +0.1 
64.8  -0.1  ' 

64.6  0.3 
64.2    0.4  ; 
63.8    0.5  I 

63.3-0.5 

62.7  0.6 
62.1  -0.6 
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y  Ceti. 

a  Coti. 

48  Ceph( 

ei  (H.) 

CArietls. 

Dai«. 

I 

Right 
Asccii«ton. 

DecUoation 
AW/A. 

1 

RiKhl 
ABcentioiL 

Declination 

Ri«ht 
Awrcntion.    ' 

h      m 

Derlination 

AVrtA. 

RilCht 
AKcQtion. 

Declination  1 
AVr/A, 

• 

h      tn 

• 

b      m 

• 

• 

h      m 

2    37 

■    +a  47 

1 

2   56 

+3  40 

3   7 

1 

+77  31 

3     8 

+  20    39 

Jaa       0.3 

■ 
55.76  -.08 

■      57.2-0.8 

I 
5»-73--07 

m 
60.8—0.8 

1 

■ 
10.45      -34 

m 
31.4  +3.1 

• 
56.61       .06 

43-9   ^>.i 

10.3 

55.67     .10 

56.5      0.7 

51.65    .09 

60.1       0.7 

9.84      .67 

33.3     1.6 

56.53      .09 

43.8    o.a 

20.3 

55.56    .la 

j     55-9    0.6 

51.55    •" 

59-5    0-6 

9.11      .77 

34*7    «-« 

56.43      .13 

43-6    O.S 

30.3 

55-44     -U 

55-3    0.3 

51-42    .13 

58.9    0.5 

8.30      .R4 

35.5  +0-5 

56.30      .14 

43-2    0.4 

Feb.      9-2 

5530      M 

54.8    0.4 

51.29    .14 

58.5    0.4 

7-44     •'7 

1 

35.7 -«•« 

56.15      .13. 

42.8    0.3 

19.2 

55.16 -.13 

54-5  -0-3 

51.14 -.14 

58.1  -0.3 

6.57-  .86 

35-4  ~^6 

56.00  -.13 

42.3  -0.5 

29.2 

55.03    .u 

543-^1 

51.00     .13 

57.8  -0.3 

5-73     -81 

34.4     »-a 

5585      .15 

41.7    0.6 

Mar    lo-s 

54.92     .10 

54.2    0.0 

50.88    .la 

57-7    0.0 

4.95     .72 . 

33-0     1.7 

55-71     .13 

41.1    0.6 

20.I 

54.82     .08 

54-3  -Kki 

50-77    -09 

57.840,1 

4.28     .60 

3«-i     a*i 

55-59    .«« 

40.5    0.6 

30.1 

54.76    .03 

54.6    0.4 

50.69    .06 

58.0    a3 

3-75     -45 

28.8    a.4 

55.49    .07 

40.0    0.3 

1 

Apr.      9-» 

54-73  --01 

55.1  +0.6 

5a64  — .oa 

58-4  +0.5 

3.37-  -* 

26.2  -t.6 

55-44    -oi 

39-5  -«-4 

19.0 

54.74  +.04 

55.8    0.8 

50.64  4-.oa 

59.0    0.7 

3.18-  .10 

23.5      2.8 

55.43 +.01 

39-1     ^3 

29.0 

54.80    .08 

56.6    1.0 

50.68     .06 

59.8     0.9 

3.17+  .09 

20.6     t.8 

55.46    .06 

38.9    0,1 

May      9-0 

54.90      .13 

57.7    i.a 

50.77    .It 

60.9     I.I 

3.36    .* 

17-9     «-7 

55-55    ." 

38.9 +«■«   . 

19.0 

55.05      .17 

59.1     1.4 

50.90    .13 

62.1     1.3 

3.73     -46 

«5-3     «-5 

55.68    .i« 

39.1     O.S 

28.9 

55.24  +.ai 

60.5  4-f.6 

51.07  4-.19 

63.5+1.5 

4.28f  .6j 

12.9  -  t.a 

55.86 +.30 

1 
39-5 +«-5  , 

JoDc     7-9 

55  4^    -«4 

62.2     1.7 

51.28     .83 

65.0     1.6 

4.99    .78 

10.8     t.9 

56.08      .34 

40.1    0.7 

17.9 

55-72    .«7 

64.0     t.8 

51.53      -«6 

66.6    1.7 

5.84    .91 

9.0    1.5 

56.34     -«7 

40.9    0.9 

27.9 

56.01     .S9 

65.8     1.8 

51.80    .as 

68.4     1.8 

6.8f    i.oi 

7-7    »•» 

56.63     .30 

41.8    I.I 

July      7« 

56.31     .31 

67.6     1.8 

52.10    .90 

70.1     1.8 

7.87    1.09 

6.9    0.6 

56.94     .sa 

43.0     I.s 

17.8 

56.62  +.31 

69.4  4-1.8 

52.41 +.3» 

7».9+».7 

9.oof  i.fs 

6.5  -  0.  a 

57-27 +-33 

44.2+1.3  ' 

27.8 

56.94     .31 

7J.1     1.7 

52.72     .31 

73.5    1.6 

10.16    i.ih 

6.5+0.3 

57.60     .J3 

45-6    1.4 

Aug      6.7 

57-25    .30 

72.7    1.3 

53-03     -31 

75.1    1.5 

11.35    »•»'* 

7.1     0.8 

57-93    -31 

47-0    1.4 

16.7 

57-55    -to 

74.1    i.s 

53.34     -30 

76.5     »-3 

12.53  i.ir 

8.1     I. a 

58.26      .J3 

4S.4     1.4 

26.7 

57.83    .s8 

75-3    «.« 

53-63     .«« 

77.7  I.I 

13.69  1. 13 

9.5     1.6 

58.58      .91 

49.8     1.5 

Sept.      5-7 

58. 10  4-.aj 

76.3+0.8 

53.91  +.a7  , 

78.7  +0.8 

14.79f1.07 

11.3  +t-0 

58.88  ■*.»? 

51.0+i.t 

15.6 

58.34      .23 

77.0   0.6 

54.16     .14 

79.3     0.6 

15.83  1.00 

13.5     M 

59.16      .37 

52.2    1.1 

25.6 

58.56    .ao 

77-5    0.1 

54-39    .ta 

79,8     a  3 

16.78    .90 

16. 1     3,7 

59-42      .33 

53-3     i.o 

f)ct       5-6 

58.75     .18 

77-7 -Hxi 

54.60    .19 

80.0  +0. 1 

17.63    .79 

1S.9     3-9 

59-65     .ta 

54-3    «-o 

15.6 

58.91     .15 

77.6  —0. 1 

54.78    .16 

80.0—0.1 

18.36    .67 

22.0     3.1 

59.86    .19 

55-2     n.n 

«5-5 

59.04  +.ta 

77-4  -0-3 

54.93 +-M 

79.8  -0,3 

18.06+  .5} 

25.2+3-3 

60.04  ^'J* 

55.9  +«.ft 

Nov       4-5 

59.14     .09 

76.9    0.5 

55.05     .11 

7<>3    0-5 

19-42     .i*! 

28.5     3-3 

60  19    .11 

56.4      ft.5 

M-5 

59.21     .06 

76.4    0.6 

55.14    .oe 

7«.8    0.6 

19.72     .a» 

31.8     3-3 

60.30    .10 

56.9     0.4 

24.4 

59.26  4-.03  I 

75-7    0-7 

55- 20    .04 

78.1     0.7 

19.85+  .05 

35-1     J-» 

60. 5«)     .07 

57-2    O.J 

I»cc.      4-'« 

59.27    .00 

74.9    0.8 

55.23  +.0*  ' 

77.3     O.H 

19.81-  .la 

3S.3     3.0 

60.44  ■•'-"» 

57.4    o.t 

M  4 

59.25 -.03 

74.2-0.8 

55.23 -.oa 

76.6     o.S 

19.60-  .99 

41.2 +1-7 

fi<"».45     .00 

57.5 -H>.l 

244 

59.20    .06 

73-4    ^^ 

55,20     ,o\ 

75.8     o-H 

1023      .45 

43-8    1.4 

60.43     .04 

57.6    ao 

34.3 

59.  n     .«>  1 

72.6    0.7 

55.13  '.oh 

75.0     0,; 

1R.71      .^ 

45.9  +3.1 

fo.  37     .07 

^7-5    ^' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Persei. 

£  EridanL 

6  Persei. 

lyTaurL 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

DecUnatioo 
North. 

h      m 

3  16 

e          t 

+49  29 

h      m 

3  28 

-9   48 

h      m 

3  35 

e          t 

+47  27 

h      m 

3  41 

• 

+23  47 

Jan. 

0.4 

55.36 -.11 

45.6+1.3 

8 
3.21  -.06 

n 
32.7-1-3 

8 
32.84  —.08 

34-7  +1-2 

8 
19.50— .04 

m 
12.4 +0.1 

10.3 

55-23    .15 

46.6   0.8 

3.13     '09 

33-9    I.I 

32.74      .13 

35-8    0.9 

19.45      .07 

12.4     0.0 

20.3 

55.06    .19 

47-3    0.5 

3-03     .12 

34.9    0-9 

32.59      .17 

36.5    0.6 

19.36      .IX 

12.4 -CI 

30-3 

5485    •« 

47.6+0.1 

2.90     .14 

35.6    0.6 

32.40      .30 

36.9  +o.a 

19.23     .13 

12.2    as 

Feb. 

9-3 

54.62    .34 

47-5  -0-3 

2-75    .15 

36.2    0.4 

32.18      .83 

37.0—0.1 

19.09     .15 

II.9  0.3 

19.2 

54-37 -.25 

47.0  -0.7 

2.60— .16 

36.4  -0.2 

31.95 -.24 

36.7  -0-5 

18.93— .16 

II.6-0.4 

29.2 

54-13    'M 

46.2    x.o 

2.44    .16 

36.5+0.1 

31-71     -23 

36. 1    0.8 

18.76     .16 

1 1. 1    a4 

Mar. 

10.2 

53.90    .ax 

45.1     X.3 

2.28    .15 

36.2    0.4 

31.48       .21 

35-1    i.i 

18.60     .15 

10.7    a6 

20.1 

53.70    .18 

43-7    1.5 

2.15    .13 

35.7     0-7 

31.28       .18 

33-9    1-3 

18.46     .13 

10.0    a6 

30.1 

53.55     -13 

42.1     X.7 

2.03    .10 

35.0    0.9 

31. II       .14 

32.5    1.5 

18.34     .1° 

9.4    0.6 

Apr. 

9.1 

53-45  --07 

40.3-1.8 

1.95  -.06 

34.0+1. 1 

31.00 -.09 

30.9  —1.6 

18.26— .06 

8.8  -0.5 

19. 1 

53.41    .00 

38.5     1.8 

1.91  -.03 

32.7     »-4 

30.94  -.03 

29.3    1.6 

18.22  -.02 

8.3    0.4 

29.0 

53-43  +.06 

36.8     1.7 

1.91  +.02 

31.2     1.6 

30.94  +.04 

27.7     X.6 

18.22  +.03 

7.9   0.3 

May 

9.0 

53-53    .13 

35-1     1.6 

1-95    -07 

29.5     1.8 

31.01        .10 

26.1     X.5 

18.28     .08 

7.6 -a* 

19.0 

53-70    -ao 

33.7     1-4 

2.04    .11 

27-7     1-9 

31-15     ''7 

24-7     ».3 

18.38     .13 

7-5    0-0 

29.0 

53.93  +.26 

32.4-1.1 

2.18 +.15 

25.7+2.1 

31-35 +.23 

23.4  -1.1 

18.53 +.18 

7.6+o.« 

June 

7-9 

54.21     .31 

31.4    0.8 

2.35    .19 

23.5      2.3 

31.61    .28 

22.4     0.9 

18.73      .22 

7-9   0-4 

17.9 

54-55    .36 

30.7    0.5 

2.57    -23 

21.3      2.2 

31-92    .33 

21.7     0.6 

18.97      .26 

8.4    0.6 

27.9 

54.94    .40 

30.3-0.2 

2.81    .26 

19.2      2.1 

32.27   .37 

21.2-0.3 

19.24     .ag 

9.0   0.7 

July 

7.8 

55-35    .43 

30.3+0.1 

3.08    .28 

17. 1       2.1 

32.66     .40 

21. 1      0.0 

19.54     -31 

9.8    a9 

17.8 

55-79  +.44 

30.6  +a5 

3-37  +.29 

I5.I  +1.9 

33.08  +.42 

21.2+0.3 

19.86  +.33 

10.8  +1.0 

27.8 

56.24    .45 

31.2     0.8 

3.67    .30 

13-3    1-7 

3351     -44 

21.7     0.6 

20.20     .34 

1 1.8    X.X 

Aug. 

6.8 

56.70    .45 

32.1     x.o 

3-97    -30 

II. 7    1.4 

33-95    .44 

22.4    a8 

20.53     .34 

12.9    X.I 

16.7 

57-15     -44 

33.3     1.3 

4.27    .30 

10.4    I.I 

34-39    .43 

23.3      X.I 

20.87     .33 

14.1    1.2 

26.7 

57.59    .43 

34-7     1-5 

4-57    -29 

9.4    0.8 

34-82    .42 

24-5     J-3 

21.20     .32 

15.2    1.1 

Sept. 

5-7 

58.01  +.41 

36.3+1-7 

4.85  +.38 

8.8+0.5 

35.24  +.41 

25-9  +1-5 

21.52  +.31 

16.4  +1.1 

157 

58.40    .38 

38.2     1.9 

5.12    .26 

8.5  +0.1 

35-63    -39 

27.5     1.6 

21.83     .30 

17.5    i.o 

25.6 

58.77    .35 

40. 1     2.0 

5-37    .24 

8.6  —0.3 

36.00    .36 

29.2     1.8 

22.11      .88 

18.5    1.0 

Oct. 

5.6 

59.10    .3a 

42.2    2.1 

5.59    .21 

9.0    0.6 

36.35     -33 

31.0     1.9 

22.38      .35 

19.4    a9 

15.6 

59.40    .38 

44.3    2.2 

5-79    -19 

9.8    0.9 

36.66     .29 

32.9     1.9 

22.62     .33 

20.2    0.8 

25-5 

59.66  +.24 

46.5  +2.2 

5.96 +.16 

10.9  —1.3 

36.93  +.35 

34.8  +3.0 

22.84  +.ao 

20.9  +0.7 

1  Nov. 

4-5 

59.87    .19 

48.6      2.1 

6.11    .13 

12. 1     1.3 

3717       -21 

36.8     1.9 

23.03     .17 

21.5    0.6 

1 
1 

M-5 

60.03    .14 

50.8      2.1 

6.22    .10 

13.6    1.5 

37-36      .17 

38.7     »-9 

23.18     .14 

22.1    0.5 

1 
1 

24-5 

60.15    .09 

52.8      2.0 

6.30    .06 

15. 1      1.6 

37.50      .11 

40.6     X.8 

23.30     .10 

22.5    o^ 

1  Dec. 

4.4 

60.21  +.03 

54.7      1.8 

6.34  +.03 

16.7     1.6 

37-59    -06 

42.4     1.7 

23.39     -06 

22.9    0.3 

. 

14.4 

60.22  -.oa 

56.4  +1.6 

6-35 --01 

18.2 -1.5 

37.62  +.01 

44.0+1.5 

23.43  +.03 

23.2  4«wS 

: 

24.4 
34-4  1 

60.17     .07 

57-9    1-3 

6.33    -04 

19.6     1.4 

37.61  -.04 

45-5    1-3 

23.44 -.01 

23^-t<».i  " 

1 
1 

60.07  —.'' 

59-1  +1.1 

6.27  —.07 

20.9—1.3 

37-53- -10 

46.7  +1.1 

23.41--.^ 

23.4    w 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CPenel 

rEridanL 

yTaurl 

cTanrl 

So 

an 
le. 

D* 

Ri«ht 
AscenAion. 

Declinadoa 
S0rik, 

RiKbC 
Ascension. 

DocliDsUoo 

Aecenrion. 

.  DocUnstlon 
1       AVrtvt 

Witbt 
AsceosJoA. 

Dcrlioadoo 

1 

h      m 

3  47 

• 

+31  34 

h     m 

3  53 

• 

-13  47 

b     m 

4  13 

• 

+15  aa 

b     m 
4   32 

+'8  57 

I-. 

0-4 

• 
37.16 -.05 

42.0  •Hk.s 

t 

12.19 -.OS 

• 
72.7  -1.3 

• 
54.03  -.01 

44.8  -0.3 

s 
34.20    .00 

8.9 -ai 

10.4 

37.10    .08 

42.5    0.3 

X2.I2     .08 

74.1     1.3 

54.00    .OS 

44.5    o-S 

34. 18 -.04 

8.8    ai 

20.3 

37-0'    •" 

42.7  -Hxa 

12.03     .11 

754    «•« 

53.94    .«« 

44-2    0.3 

34.11     .08 

8.7    as 

30.3 

36.88     .t4 

42.8    0.0 

XI.90     .14 

76.3    0.8 

53.83    .It 

43-9    o-S 

34.02    .11 

8.5    as 

Feb 

• 

9-3 

36.72     .17 

42.7  -o.a 

X1.75    -IS 

77.0    as 

53.71     -M 

43.6    0.3 

33.89    .M 

8.3    as 

19-3 

36.54 -.18 

42.4  -©.4 

XI.59-.17 

77.3 -«•« 

53-55 -•IS 

43.3 -0-3 

33-74 -.»« 

8.0  -as 

29.2 

36.36     .t8 

41.9    0.6 

IX.42     .17 

77-4 -Hxi 

53.40    .16 

43-0    0.3 

33-57    .«7 

7.7    0.3 

Mar. 

10.2 

36.19     .17 

41.3    0.7 

XX.25     .16 

77.2    0.4 

53.23     .15 

42.7    as 

33.41    .»6 

7.4    0.3 

20.2 

36.03     .15 

40.5    0.8 

XI. 10     .14 

76.7    0.7 

53.08     .14 

42.4    0.5 

33.25    .15 

7.1     as 

3ai 

35.89    .If 

39.6    ag 

XO.97     .IS 

75.9    o-Q 

52.95     -It 

42.2    as 

33.IX      .13 

6.8    as 

Apr. 

9-» 

35.80  -.07 

38.8-0.9 

X0.86  -.09 

74.8  -H.t 

52.85  -u»9 

42.1 -ai 

33.00  -.09 

6.5 -as 

19. 1 

35-75  --03 

37.9    0.8 

X0.80  -.OS 

73-5    I.J 

32.78 -.05 

42.0    0.0 

32.93    .05 

6.2     a2 

29.1 

35.74  +.02 

37.1     a8 

X0.77    .00 

71.9    1.7 

52.75     .eo 

42.040.1 

32.89    .01 

6.1     at    ' 

May 

9.0 

35.80    .08 

36.3    0.6 

10.79  +.04 

70.1    1.9 

52.78 -f. 04 

42.2    as 

32.91  4.04 

6.0  +ai 

1 

19.0 

3590     .13 

35-8    0.5 

ia85    .09 

68.x    t.1 

52.84     u>9 

42.5    0.4 

32.97    .08 

6.2    0.3 

29.0 

36.06  +.18 

35-4  -0-3 

XO.96  4-.I3 

65.9  +1.3 

52.96  4-.  13 

43.0  4as 

1 
33.08  +.13 

6.4  -faj 

jjiwe 

8.0 

36.26     .33 

35.2-0.1 

XI. IX     .17 

63.7    «-3 

53.  XX    .18 

43.6    0.7 

33-23    .»7 

6.8    OM 

1 

17.9 

36.51     .87 

35.2+0.1 

XX.30    .ti 

61.4     t.3 

53.31      .33 

44.4    0-8 

33-43    .ai 

7.3    a6 

1 

27.9 

36.80     .30 

35-4    0-3 

11.53     'M 

59.x     t.3 

53-55    -ts 

45.3    0.9 

33.06    .25 

8.0    a7 

1 

;i«iy 

7-9 

37-"     -33 

35-8    0.5 

XX.79    .e7 

56.9      t.3 

53-81    .17 

46.3    1.0 

33.92     .38 

1 

8.7  0.1  ; 

1 

17^ 

37-45  +-34 

36.4  +0.7 

X2.o6  +.19 

54.8 +t.O 

54.10 +.39 

47.3+1.1 

34.21 +.JO 

1 

9.6  -fa9 

27.8 

37.80    .33 

37.2    0.8 

X2.36   .90 

52.9     1.8 

54.40    .31 

48.4    I.t 

34.52  .31 

10.5    0.9   1 

Aug. 

6.8 

38.16    .36 

38.1    1.0 

X2.66    .30 

51.2     1.3 

54-72    .33 

49-5    i.» 

34. H3   .32 

11.5    a9  1 

16,8 

38.52    .36 

39.1      «•! 

12.96    .30 

49.9     I.I 

55-03    .31 

50.5     l.o 

35.16   .33 

12.4    0.9   . 

! 

26.7 

38.88    .35 

40.2      I.I 

1327    .30 

49.0    0.8 

55-35    -3^1 

51-5     0-9 

35.48  -3a, 

13.3     a8 

Sept 

5-7 

39.2a  +.34 

41.4-1-1.3 

13.56 +.39 

48.4  +0.4 

55.67  +.51 

52.3  -Hv"* 

35.80 +.52 

14. 1  4a8    ; 

»5-7 

39.55    -Ja 

42.6      1.3 

13-84   -t? 

48.2     0.0 

55-97    -3" 

53- >    «>-7 

36.11    .31 

14. 8     0.7 

25.7 

39.86    .30 

43.7     i.a 

14.  II    .33 

48.4  -0.4 

56.26      .38 

53-7    0.5 

3^-41     -*9 

15.4     0.6    1 

'Oct 

5.6 

40.15    .38 

44.9    1.3 

M-35     -as 

49.0    0.8 

56.53      .26 

54-1    0,3 

36.69      .3S 

15.9     a4 

1 

15.6 

40.42     .as 

46.1     I.I 

14.57    •" 

50.0     i.t 

56.79      .24 

54-3    «>•* 

36.96     .36 

1 

16.3     as 

25.6 

40.65  +.aa 

47.2 +1.1 

14.77  4.18 

51-2  -i.« 

57.02  +.33 

54-5 +^i 

37.21  +.3} 

16.5   tO.3     1 

Nov. 

4-5 

40.86    .19 

48.2     i.o 

M-93     .15 

52.8     1.6 

57.23      .19 

54-4    «>•» 

37-43     -ti 

16.7   \^\     j 

j 

M-5 

41.03     .16 

49.2     0.9 

15.07    .12 

54.5     I.t* 

57.41       .16 

54  3    0-* 

37.62       .!•» 

16.7      0.0     , 

245 

41.17     .12 

50.1    0.9 

15.17     .as 

5O.3     1.8 

57-55    .'3 

54-1     a2 

37.78       .14 

16.7      0.0 

,Dec 

1 

4-5 

41.26     .oB 

50.9   0.8 

15.23     .03 

58.2     1.9 

57.66    .09 

53-9    0-3 

37.91       .10 

16.7    ai 

1 

«4-4 

41.32  -f.oi 

51.740.7 

15.27  +.01 

f  0  0      I.H 

57.74  +.n6 

53.6    *^.i 

37.99  ^.fc 

l6.fi    0.1    ' 

I 

^•4 

41.33     .01 

52.3    0.6 

15.26     .02 

61.8      1.7 

57.78  +.M 

53-3    01 

16.5    0.1 



54-4 

41.30     .05 

52.8  +0.5 

15.22  -  .o#. 

65.3       1.5 

57-77    '<^ 

53.0    n  , 

16.4    0,1 

21 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Dale. 


Jan. 


Feb. 


Apr. 


May 


Aug. 


Sept. 


Oct, 


Nov. 


Dec. 


0.4 
10.4 
20.4 

303 
9-3 


19*3 
29.2 

Mar.  10.2 
20.2 
30.2 


9.1 
19. 1 
29.1 

9.1 
19.0 


29.0 

June     8.0 

17.9 

27.9 

July      7-9 


tfTanri 

{A/dtdaroM.) 


Rifbt  Declination 

Atcenaioo.  N0rth. 


17.9 
27.8 
6.8 
16.8 
26.8 

5-7 

15.7 

25-7 
5.6 

156 

25.6 

4.6 

14.5 

24-5 
4-5 

M-5 

24.4 

34-4 


h     m  •        * 

4   29    -fl^    18 


58.77  +.01  I 
58.76  —.03 
58.70    .07 
58.61     .11 
58.49    .13 

58.34 -'s 

58.18  .16 

58.01  .16 
57.85     .15 

57-71    -n 

I 

57.60 -.10 
57-52    .06 

57.48  -.02 
57.49 +.03 
57-54    -08 

57.64 +.12 
57-78    .16 

57-97    •», 

58.19  .24  I 

58.45     .27  > 

58.72  +.29 1 

59.02  .29 

59-33    -31  I 
59.65    .32 

59-97    -32 

60.28  +.31 
60.59    -30  ' 
60.89    -^  ' 
61.17    •«* 
61.44    -^ 

61.69 +.34 
61.91  .22 
62.11  .19 
62.27  .15 
62.40    .11 

62.49  +.08 
62.54 +.04 
62.55  ".01 


10. 1  -0.3 
9.8    0.3 

9-5  0-3 
9.2  0.3 
9.0    0.3 


8.7 
8.4 
8.1 


3 
0.3 
0.3 


7.9    0.2 
7.7     0.2 


7.5-0.1 
7.4     0.0 

7.4  +0.1 

7.5  0.2 

7.7  0.3 

8.0  +0.4 

8.6  0.6 
9.2  0.7 
0.0  0.8 
0.8    0.9 

1.8  40.9 

2.7  0.9 

3-7  0-9 
4.6    0.9 

5-5    0.8 

6.2  40.7 

6.9  0.6 
7-4  0.4 
7-7  0-3 
7.9    0.2 

8.040.1 
8.0  0.0 
7.9  -o.a 

7-7  0-3 
7.4    0.3 

7.2 -cs 
6.9  0.3 
6.6—0.3 


a  Camelopardalis. 


Rieht 
Ascension. 


Declination 
Ntnik. 


h     m 

4  43 

45.80  -.05 
45.70    .15 

45-51  .23 
45.22  .32 
44.87     .38 

44-46  -.43 

44.02  .45 
43-57  -44 
43-13  -42 
42.74    -37 

42.40  —.30 
42.14  .22 
41.96  .12 
41.89  —.02 
41.92  4-.08 

42.05  4-.  18 
42.29  .28 
42.62     .37 

43.03  .46 

43-53    -53 

44.08  4-.58 

44.70  .63 

45-35    •« 

46.02  .68 

46.71  .69 

47.41  4-.69 
48.10  .68 
48.77     .66 

49.42  .63 

50.03  .58 

50.59  4-.53 
51.10     .47 

51-53  -39 
51.89     .31 

52.15      .33 

52.32  4-.  12 
52.39  4-.02 
52.35 -.09  I    79-3 -Hi-« 


+66     9 
72.8  4^.4 

75-0      2-> 

77.0     1.8 

78.6  1.4 

79.7  0.9 

80.4+0.5 

80.7  0.0 
80.4  -0.5 
79.6     1.0 

78.4  1.4 

76.8  -1.7 
75.0  2.0 
72.8      2.2 

70-5  a-3 
68.2    3.3 

65.8  -3.3 
63.6    3.2 

61.5  2.0 

59.6  X.8 
58.0     1.5 

56.7  -1.2 

55-7  0-8 
55-1    0.5 

54.8  —0.1 
54.8  4o.2 

55-3  +0.6 
56.0    0.9 

57-1  1.3 
58.5  1-6 
60.2     x.8 

62.2  4-3.  X 
64.4  3.3 
66.8    3.4 

69.3  2.5 

71.8  3.6 

74-4  +».5 

76.9  3.4 


i  Aurigae. 


Ri«ht 
Ascension. 


h     m 

4  50 


15.12  4-.02 

15.12— .03 
15.08    .07 

14.98      .12 
14.84      .15 


14.68 
14.50 

14-30 
I4.II 

13-94 


-.17 
.19 
.19 
.x8 
.x6 


13.80— .13 
13.69  .09 
13.62 -.04 

13.61  4-.OI 

13.65  .06 

13.74  4-.I3 
13.88    .17 

14.07      .31 

14-31  -25 
14.58      .39 

14.88  4-.31 
15-20      .33 

15-55  -35 
15.90  .36 
16.26    .36 

16.62  +.36 
16.98    .35 

17-33    -34 

17.66  .33 

17.98    .31 

18.28  4-.29 
18.56  .26 
18.81  .33 
19.02  .19 
19.19     .15 

19-32  +.10 
19.40     .05 

19-43  4--0I 


Declination 
S^rik. 


+33     o 

m 
16.4  40.7 
17. 1  0.6 
17.6  0.5 
18.0  0.3 
18.340.3 


18.4 
18.3 
18.  I 

17-7 
17. 1 


0.0 
I 
0.3 

0.5 
0.6 


16.4  -0.7 
15.7  0.8 
14.9    0.8 

14.1  0.8 

13.4  0.7 

12.7  -0.6 

12.2  0.3 

11. 8  0.3 

11.5  -0.2 
II. 4    0.0 

II. 5 +0.1 

11. 6  0.2 

1 1.9  0.3 

12.3  0.4 

12.8  0.5 

13.4  4o.6 
14.0    0.6 

14.6  0.7 

15-3    0-7 

16.0  0.7 

16.7  40.7 

17-4  0-7 

18. 1  0.7 

18.9  0.7 
19.6  0.7 

20.3  40.7 
21.0  0.7 
21.740.6 


II  OrioDis. 


RiKl»i 
Ascension. 


Declinati<ui 


h      m  ,  •        •  I 

4  58,  +15  15 


41.6 

41.3  «-3 
40.9  0.3 

40.7  0.3 

40.4  0.3 


39.26  4-.03 

39.27  -.01 

39-23  05 
39- 16  .09 
39-05    .13 

38.91  -.15 

38.75    .16 

38.58  .17 
38.41    .16 

38.26     .14 

38.13  -.13  I 
38.03      .08  ' 

37.97  -.04 
37.95     .00 

37.98  4-.05 

38.05  4.09 
38.16  .14 
38.32   .18 

38.52  .31 
38.75        M 

39.01  4.37 

39.28  .39 
39.58  .30 
39.89  .31 
40.20      .31 

40.51  4-.3I 
40.83  .31 
41.13       .30 

41-43     -89 

41-71    •«? 

41.98  4-.36 
42.22     .33 

42.44      .31 

42.64    .18 

42.79      .14 

42.91  4.XO 

42.99  .06 

43.03  4.01 


40.2 

40.0  O.S 

39.8  0.3 

39.6  0.3 

39-5  o-x 


39.4  -O.X 

39-3  o-o 
39.4  40.1 

39-5    <« 

39.8  0.3 

40.1  40.4 

40.6  0.5 

41.2  0.6 

41.9  0.7 

42.7  0.8 

43.540.8  ' 
44.4    0.8  I 

45.2  a.8 

46.0  a7 

46.7  a6 

47-3  +0-5 

47.8  0.4 

48.1  0.3 

48.3  40.1 
48.3    0.0 

48.2  -0.1 
48.0  0.5 
47.7    0.3 

47-3    0.4 

46.9  0.4 

46.5 --0.4 
46.1  0.4 
45-7  -0-4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

1 

a  Aortgae. 

^Ononis. 

)3Taurl 

Groombridge  966. 

Right 
Atccniioo. 

DecHoatioii 

Rinht 
Atccosion. 

1 
Declioatioo 

S0Mtk. 

Right 
Asceoftioa. 

,  Derlioatioo 
'       Ncrtk. 

Riuht 

AtccntioQ. 
h      m 

5  25 

Declination 

t 

1 

1 

b      m 

5   9 

• 

+45  53 

h      m 

5    9 

1 

• 

—  8  18 

h     m 

5  «9 

•        * 

+28  31 

+74'  58 

J« 

o-A 

t 
2.66  +.04 

m 
43.6+1.4 

8 

34.07  +.oa 

m 

73-4  ->-7 

i 
44.98  +.06 

m 
19.8  +0.4 

55.42+  .04 

m 
41.8+2.8 

10.4 

2.67  -.oa 

44-9    »-S 

34.07  — .oa 

75.0    1.5 

45.02  +.01 

20.2      0.4 

55-35-  -M 

44.6     2.6 

20.4 

2.62    .oB 

46.1     I.X 

34.03    .06 

76.4     1.3 

44.99 -.04 

20.6      0.3 

55-13     .30 

47.1      2.4 

30.4 

2.52    .13 

47.2    0.9 

33-95    -w 

77.6    1.1 

44-93    '^ 

20.9      0.3 

54-75    .44 

49-3    a.o 

Feb. 

9-3 

2.36    .x8 

48.0    0.7 

3383    .13 

78.5    0.8 

44-82    .13 

21. 1      0.2 

54-25    .56 

51.1     1.6 

J9-3 

2.16 -.21 

48.4  +0.4 

33.69  -.15 

79.2 -a6 

44.67 -.16 

21.3+0.1 

53-63  -  .«5 

52.5 +1.1 

29-3 

1.93    -n 

48.7  +0.1 

3352    -17 

79-7    0.3 

44-50    .17 

21.3      0.0 

52.94     .71 

53-3 -H>-6 

Mar. 

10.2 

1.69    .34 

48.6  -O.S 

33-35    -"r 

79.9-0.1 

44-32    .18 

21.2 -at 

52.22     .73 

53.6    0.0 

20.a 

Z.46    .23 

48.2    0.3 

33.18    .17 

79.8  +0.2 

44.14    .18 

21.0    0.3 

51.48     .72 

53-4  -0-5 

! 

3aa 

1.23    .ai 

47.5    a8 

33.01    .15 

79-5    0.4 

43.96    .16 

20.7    0.4 

5a78    .67 

52.6     1.0 

Apr 

9.2 

1.04  -.17 

46.6  —1.0 

32.87  -.13 

78.9  +0.7 

43.81  -.14 

20.3  -0.4 

50.15  -  .39 

51-3  -1-5 

19.1 

0.88    .13 

45.5    «-a 

32.75    .10 

78. 1    0.9 

43-69    -lo 

19.8    0.3 

49.60      .49 

49-6    1.9 

29.1 

0.78    .08 

44.2    1.3 

32.67    .06 

77.1    i.i 

43.60    .06 

19.3  0.5 

49.17    .36 

47-5    a.2 

M*y 

9-1 

0.73  —.08 

42.8     X.4 

32.63  -.02 

75.8    1.4 

43.56 --.oa 

18.7   0.3 

48.88     .22 

45.2    2.5 

19.1 

0.73 +.05 

41.4     1.4 

32.63  +.02 

74-4    »-5 

43-57  +-03 

18.2    0.3 

48.74-  .06 

42.6    s^ 

1 

29.0 

a83  +.11 

4ao-i.4 

32.67  +.06 

72.7  +1.7 

43.63  +.oB 

17.8-0.4 

48.75+  .09 

40.0  -2.7 

{ane 

8.0 

a96    .17 

38.7    ««3 

32.76      .11 

71.0    1.8 

43-74    -U 

17-4     **-3 

48.92    .24 

37-3    a-7 

x&o 

i.x6    .la 

37.5    «•« 

32.88      .13 

69.1    1.9 

43-89    -ifi 

17.1    0.2 

49-24        39 

34-6    2.6 

27.9 

1.40     .37 

36.4    1.0 

33.05      .18 

67.2    1.9 

44.09      .21 

17.0-0,1 

4970     -53 

32.1    2.4 

July 

7-9 

X.70   .31 

35-5    0.8 

3324      .» 

65.3    1.9 

4432    .as 

16.9    0.0 

50.29     .65 

29.8    2.2 

17.9 

2.03  -»-.35 

34-7 -o-« 

33.47  +.24 

63.5  +1.8 

44.59 +.18 

17.0 +0.1 

51.00+  .Tt 

27.7  '^-9 

27.9 

2.40     .38 

34-2    0.4 

3372     ••« 

61.7    1.6 

44.88    .30 

17. 1    0.2 

51.81      .83 

25.9    1.6 

Ang. 

6.8 

2.79     .40 

33-9    0.2 

33-99     as 

60.2    1.4 

45.19    .31 

17.3    aa 

52.71      .93 

24-5    «.s 

16.8 

3.20     .41 

33.7 -o-« 

3428    .19 

58.9    1.2 

4552     .3* 

17.6    0.3 

53-67    -W 

23.4    0.9 

26.8 

3.62     .4a 

33.8+0.1 

34-57    -as 

57.9    0.9 

45-86    .34 

17-9    0-3 

54.68    I.OJ 

22.6     0.3 

Sept. 

5.8 

4-05  +-43 

34.0 -H>.3 

34.86  +.29 

57-2  +0.5 

46.20 +.34 

18.2  +0.3 

55.73+1.05 

22.3  -o.t    1 

15^7 

4-47     ^a 

34-4    0-5 

35-»6    .29 

56.8  +o.a 

46.54    .54 

18.5    0.3 

56.79    1.06 

22.4  +0.3 

257 

4.89    .41 

35.0    0.6 

35-45    --J 

56.8  -O.J 

46.89    .34 

18.8    0.3 

57.85    1.05 

22.9    0.7 

Oct 

5-7 

5.30    .40 

35-7    0.8 

35-73    .as 

57.2    0.6 

47-22     .31 

19. 1     0.3 

58.89    I.Ol 

23.7     I.I 

1 

15.6 

3.70    .38 

36.5    0.9 

36.00    .26 

58.0    0.9 

47-54    -sa 

19.4    0.3 

59.89    .97 

25.0     1.4 

25.6 

6.07  +.36 

37-5+'' 

36.26  +.24 

59.1 -I.a 

4785  +•>' 

19-7+0-3 

60.83+  .90 

26.6  +1.8 

Nov. 

4.6 

6.41    .33 

38.7    1.2 

36.49      .22 

60.4     1.5 

48.14    .a» 

20.0    0.3 

61.69     .8j 

28.5    a.i 

14.6 

6.72    .39 

39-9    '-a 

36.70      .19 

62.0    1.7 

48.41     .15 

20.2     o.\ 

62.46     ,71 

30.8     a.4 

245 

7.00     .23 

4»-2    1.4 

36.88     .16 

63.7     i.B 

4K.64       .22 

20.5    0.3 

63.11      .^•J 

33  3    »•* 

Dec. 

4-5 

7.22     .20 

42.6    t.4 

37.02     .13 

65.6     1.6 

48.84       .lb 

20.9    0.3 

63  63     .44 

3(>.o     2.8 

14-5 

7-39 +M 

44-1  ■♦•«•« 

37. 1 3 +.09 

67.4  -1.8 

48.99 +.13 

21.2  +0.4 

64.00+  ,»^ 

3^.8  +a.8 

24-5 

7.50    .08 

45-5    1-4 

37.20    .05 

69.2     1.7 

49.10      .09 

21.6     rt.4 

64.20*^  .li 

41.7     1.8 

34-4 

7.55 -^-w 

46.9  +1.3 

37.23  +.OX 

70.9     1.6 

49.16  f.rw 

22.0  ♦<v-| 

64.25       i^» 

44-5 +»•' 
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S  Orionia. 

a  Leporis. 

e  Orionis. 

a  Colambae. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
SoutA. 

Right 
Ascension. 

I 

i 

Declinati 

SMUk. 

h     m 

m 

h      m 

0        • 

h      m 

• 

h      m 

• 

5  26 

—    0    22 

5  28 

-17  53 

5  30 

-  I  15 

5  35 

-34 

Jan. 

0.4 

8 

^3-32  +.04 

28.1  -1.3 

8 
10.35  +•«» 

•* 
43.9  -t.i 

s 

57.89  +.05 

60.1  —1.3 

s 
54.98    .00 

43-4-4 

10.4 

43-35    -00 

29.3       1.2 

10.36  —.02 

46.0    t.o 

57.91     .00 

61.4     1.2 

54.96  -.05 

46.1    2 

20.4 

43-33 --04 

30.5       1.0 

10.32      .06 

47.9    1.7 

57.90 -.04 

62.6     X.I 

54.89    .09  1 

48.6    a 

30.4 

43.26    .06 

31.4      0.8 

10.23      .10 

49-5    1-4 

57.84    .08 

63.5    0.9 

54-77    -M 

50.7    I 

Feb. 

9-3 

43-i6    .xz 

32.2      0.7 

10. 1 1      .14 

50.8    z.x 

57.74      .XI 

64.3    0.7 

54.61     .x8  1 

1 

52.4    1 

19-3 

43-03 --14 

32.7  -0-3 

9.96 -.16 

51.8-0.8 

57.61  -.14 

65.0  —0.5 

54.42  -.21 

53.8  -I 

293 

42.88    .16 

33-2     0.3 

9.79     .x8 

52-4    0-5 

57.46  .16, 

65.4    0.3 

54.20    .23  ; 

54.6    0 

Mar. 

10.3 

42- 72     .»7 

33-4-0-1 

9.60     .19 

52.7  -O.X 

57.29  .17 

65.6-0.1 

53.96    .24 

55.1 -X 

20.2 

42.55     .16 

33-4    0-0 

9.41     .X9 

52.7  +0.2 

57.12  .17 

65,7    0.0 

53-73    .23 

55-O+0 

30.2 

42.39    .15 

33-3+0.2 

9.23     .17 

52.3    0-5 

36.96   .15 

65.5  +0.2 

53-50    .aa 

54-5    0 

Apr. 

9.2 

42.24  -.13 

33.0  40.4 

9.06  —.15 

51.64-0.8 

56.81  -.13 

65.2  +0.4 

53.28  -.20 

53-6  +1 

19.2 

42.12     .10 

32.5    0.6 

8.92      .12 

50.6      X.I 

56.69    .11 

64.7      0.6 

53.10    .17 

52.3    I 

29.1 

42.04     .07 

31.8    0.8 

8.81      .09 

49-3    >-4 

56.60    .07 

64.0    0.8 

52.94    .13 

50.6     X 

May 

9.1 

41.99 -.03 

31.0    0.9 

8.74      .05 

47-8    1.7 

56.55 -.03 

63.1      I.O 

52.83    .09 

48.6  1 

19. 1 

41.98  +.01 

30.0    i.i 

8.71  -.01 

46.0    Z.9 

56.53  +-0I 

62.1     I.Z 

52.76  -.04 

46.3    a 

29.0 

42.01  +.06 

28.8  4-1.2 

8.73  4'-04 

44.0+2.1 

56.57  +.05 

60.9  +X.2 

52.74    .00 

43-7 -H 

June 

8.0 

42.09     .:o 

27-5     »-3 

8.79     .08 

41.8    2.2 

56.64    .09 

59-6    x.3 

52.77  +.05 

41.0    3 

18.0 

42.21     .14 

26.1      X.4 

8.89     .12 

39.6    2.3 

56.75     .«3 

58.2     x.4 

52.84      .10 

38.2    « 

28.0 

42.37     .17 

24.7     1-5 

9.03     .x6 

37-3    a-5 

56.90  .17 

56.7     1-5 

52.96    .14 

35-3    a 

July 

7-9 

42.55     .» 

23.2     X.5 

9.21     .19 

35-0    t.a 

57.09      .20 

55-2    1.5 

53.13    .18 

32.4    a 

17.9 

42.77  4-.a3 

21.8  4-Z.4 

9.42  4-.22 

32.8+2.1 

57.30 +.23 

53-7  4-X.4 

53-33  4-.« 

29.7+1 

27.9 

43-02      .85 

20.4     X.3 

9.65   .25 

30.8    X.9 

57-54    -25 

52-3    1-3 

53-56    .25 

27.2    : 

Aug. 

6.8 

43-28     .27 

19. 1      X.2 

9.91   .27 

28.9    1.7 

57.81    .27 

51.0    1.2 

53.83    .28 

25.0    i 

16.8 

43-56    .18 

18.0    x.o 

10.19    *<8 

27.4    1.4 

58.08    .28 

49.9     x.o 

54-12    .30 

23.1     1 

26.8 

43-85     -39 

17.2    0.7 

10.48    .29 

26.2    x.o 

58.37    .29 

i       49.0      0.7 

1 

54-42    .31 

21.6    1 

Sept. 

5.8 

44.14 +.30 

16.5  +0.5 

10.77  +.30 

25.4  +0.6 

58.66  +.29 

I 

\      48.4  +0.5 

54.74  +-3a 

20.7 +c 

157 

44.44     .30 

16.2  +0.2 

11.07    .30 

25.1  +0.1 

58.95    -29 

48.1+0.2 

5507    .33 

20.3  +t 

25-7 

44-73    •«9 

16.2  —O.I 

11.37     -30 

25.2  -0.3 

5925    .29 

48.1  —0.1 

55-39    .3a 

1     20.5 -c 

Oct. 

5-7 

45.02     .s8 

16.4    0.4 

11.66    .29 

25.7    0.8 

59-54    -29 

t       48.3      0.4 

55-71    .31 

21.2     1 

157 

45-30    .17 

17.0    0.7 

11.94     .28 

26.7     1.2 

59.82    .28 

48.9      0.7 

56.02    .30 

22.4     1 

25.6 

45-57 +-a6 

17.8  -0.9 

12.21  4-.26 

28.1  -1.6 

60.09  +.26 

49.8  —1.0 

56.31  +.28 

24.2-1 

Nov. 

4.6 

45.82    .24 

18.9    I.I 

12.45     .23 

29.8     1.9 

60.35      -24 

50.9      1.2 

56.58    .25 

26.4     : 

14.6 

46.05      .21 

20.1    1.3 

12.68    .21 

31.8     2.1 

60.57       .22 

j       52.2      1.4 

56.81     .22 

29,0 

24-5 

46.25    .18 

21.4    1.4 

12.87    .18 

34-0    a-3 

60.78      .19 

53.6      1.5 

57.01     .18 

31.8    '. 

Dec. 

4-5 

46.42    .15 

22.9    1.4 

13-03    .14 

36.4    2.4 

60.95    -'S 

55-1    1.5 

57-17    -U 

34.8   ; 

145 

46.55 +.11 

24.3-1.4 

13.15  +.10 

38.8  -2.3 

61.09 +.12 

56.6  -X.5 

57.28  +.09 

37-9  - 

24.5 

46.64     .07 

25-7      1-4 

13.22    .05 

41.0    2.2 

61.18      .07 

,     58.1     M 

57-34  4-.04 

1    40.9 

34-4 

46.69  +.03 

27.1  -1.3 

13.25  +.01 

;    43-3 -«-i 

61.24  4-03 

,     59-5  -1-3 

57-35  --oi 

1    43.8- 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Orionis. 

V  Orionis. 

22CameIop.  (H.) 

H  Geminorum. 

Mean 

Solar 

Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

North. 

AscensioxL 

North. 

Ascension. 

North. 

AscensioiL 

North. 

h     m 

e          t 

h      ID 

e          f 

h     m 

e          * 

h     m 

• 

5  49 

+  7  23 

6    I 

+  14    46 

6    7 

+69    21 

6  16 

+  22    34 

n.      0.5 

s 
34.27  +.07 

ft 
21.9-0.9 

8 
39.99 +.09 

57.5  -0-5 

S 
27.72  +.15 

31.0+2.6 

s 

42.17 +.11 

6.9    0.0 

10.4 

3432  +.03 

21.0  0.8 

40.06  +.04 

57.0    0.4 

27.81  +.03 

33-6    «.5 

42.25    .06 

6.9    0.0 

20.4 

34.32  -.02 

20.2  0.7 

40.07  —.01 

56.6    0.3 

27.78— .10 

36.0    2.4 

42.29  +.01 

7.0+0.1 

30.4 

34.28     .06 

19.6  0.6 

40.04      .05 

56-3    0.3 

27.62      .22 

38.3    «.a 

42.27  -.04 

7.1     0.1 

ib.      9-4 

34.20     .10 

ig.o    0.5 

39.97      .09 

56.1    o.a 

27.34     -32 

40.3    X.8 

42.21    .09 

7.2    0.x 

19.3 

34.08  -.13 

18.6  -0.3 

39.86 -.12 

55-9 -0.x 

26.98  -.41 

42.0  +1.4 

42.10— .12 

7.4  +O.X 

29.3 

33-94    -'5 

18.3    0.2 

39.72      .15 

55.8    0.1 

26.53      .47 

43.2     x.o 

41.96      .15 

7.5    o.x 

ar.    10.3 

33.78     .16 

18.2 -0.1 

39.56      .16 

55.8-0.1 

26.03     '5' 

44.0+0.5 

41.80      .17 

7.6 -Km 

20.3 

33.61     .17 

18. 1    0.0 

39-39    .17 

55.7    0.0 

25.51     -52 

44-3    0.0 

41.63      .17 

7.7    0.0 

30.2 

33.45     •»« 

18.1  +0.1 

39.22    .16 

55.7    0.0 

24.99     -51 

44.0—0.5 

41.45      .17 

7.7    0.0 

»r.      9-2 

3330 --M 

18.2  +0.2 

39.07  -.14 

55.7    0.0 

24.50 -.47 

43-3  -0.9 

41.29 -.15 

7.6— O.X 

19.2 

3317    •" 

18.5    0.3 

38.94    .12 

55.7  +0.1 

24.06     .40 

42.1    X.4 

41. 14      .13 

7-5    0.1 

29.1 

33.07    .08 

18.8    0.4 

38.83    .09 

55.8    0.1 

23.69     .32 

40.5     x.8 

41.03      .10 

7.3    0.2 

ly     9r 

33.01  -.04 

19.3    0.5 

38.77    .05 

56.0    0.2 

23.41     .23 

38.6      2.x 

40.95      .06 

7.2    o.a 

19. 1 

32.99    .00 

19.8    0.6 

38.74  -.01 

56.2      0.2 

23.23      .12 

36.4      2.3 

40.91  —.02 

7.0    0.2 

29.1 

33.01  4-.04 

20.5  +0.7 

38.75  4-.04 

56.4  +a3 

23. 16 -.01 

34.0  -2.4 

40.91  +.02 

6.9—0.1 

ae     8.0 

33.08     .08 

21.3    0.8 

38.81     .08 

56.8    0.4 

23.20 +.10 

31.6      2.5 

40.96      .07 

6.7    o.x 

18.0 

33-i8    .12 

22.2    0.9 

38.91     .12 

57-2    0.4 

23.35      ." 

29.1     2.5 

41.05      .11 

6.7  —0.1 

28.0 

3332    .16 

23.2     x.o 

39.05     .16 

57-7    0-5 

23.61       .31 

26.6      2.4 

41.18     .IS 

6.6    0.0 

\y      8.0 

33.50    .19 

24.1     x.o 

39.22     .19 

58.2    0.5 

23.97      .41 

24.2      8.3 

41.35      .19 

6.6    0.0 

17.9 

33.71  +.M 

25.1  +1.0 

39.43  +.22 

58.7  +0.6 

24.43  +.49 

21.9— 9.x 

41.55 +.22 

6.7    0.0 

27.9 

33-94    .25 

26. 1    0.9 

39.66     .25 

59-3    0.5 

24.96      .57 

19.9      1.9 

41.79      .25 

6.7+0.1 

g-      6.9 

34.20    .26 

27.0    0.8 

39.92     .27 

59-8    0.5 

25-57      .64 

18. 1     x.7 

42.05      .27 

6.8  +0.1 

x6.8 

34-47    .as 

27.8    0.7 

40.19     .28 

60.3    0.4 

26.24      .69 

16.5     x.4 

42.33     -29 

6.8    0.0 

26.8 

34.76    .29 

28.4    0.5 

40.48     .30 

60.6    0.3 

26.96      .74 

15.3    ».I 

42.63      .31 

6.9    0.0 

?t.     5.8 

35.05  +.30 

28.8  +0.3 

40.79  +.31 

60.9  +0.2 

27.72  -^'77 

14.4  -0.7 

42.94  +.32 

6.8  —0.1 

Z5.8 

35.35    -30 

29.1  +0.1 

41.09     .31 

61.0    0.0 

28.50     .79 

13.8  —0.4 

43-26      .33 

6.7    0.1 

25.7 

35.66    .30 

29. 1  -0. 1 

41.41     .31 

60.9  —0.1 

29.30     .80 

13.6    0.0 

43-58      .33 

6.5    0.9 

t.       5-7 

35.96    .30 

28.9    0.3 

41.72     .31 

60.7    0.3 

30.10     .79 

13.8  +0.3 

43-91      .33 

6.3    0.3 

15.7 

36.25     .99 

28.4    0.5 

42.03     .31 

60.4    0.4 

30.88     .78 

14.3     0.7 

44.24      .33 

6.0    0.3 

257 

36.54  +.28 

27.8  -0.7 

42.33 +-30 

59.9  -0.5 

31.65  +.74 

15.2 +1.1 

44-57 +.32 

5.6  —0.4 

IV.     4-6 

36.81     .26 

27.0    0.9 

42.62     .28 

59.3    0.6 

32.37     .69 

16.4     x.4 

44.88    .30 

5-2    0.4 

X4.6 

37.06      .24 

26.0     I.O 

42.89     .26 

58.7    0.7 

3304     .63 

18.0     1.7 

45.17    .28 

4.8    0.4 

24.6 

37.29  .«« 

25.0     I.X 

43.14     -23 

58.0    0.7 

33.64     .53 

19.9       2.0 

45-45    .26 

4.4    0.4 

c.      4-5 

37.49  .18 

23.9    I.I 

43.36     .20 

57-3    0.7 

34.14     .46 

22.0     3.3 

45.69    .23 

4.1    0.3 

14-5 

37.65 +.14 

22.9-1.1 

43.54 +.16 

56.6  -0.7 

34.55  +.35 

24.4+2.4 

45.90 +.19 

3.8  -0.2 

245 

37.77     .10 

21.8     1.0 

43.68      .12 

56.0    0.6 

34.84     .a3 

26.9    2.5 

46.06    .14 

3.6  -0.1 

34-5 

37.85  +-05 

20.8  —1.0 

43-77  +-07 

55-4  -0.5 

35.01  +.10 

29.5+8.6 

46. 18 +.09 

I       ^,^    <i.^ 

k 
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• 

Mean 
Solar 
Date. 

a  Argds. 
{Canopus,) 

y  Geminorum. 

a  Canis  Majoris. 

e  Canis  Majoris 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Decline 
Sout 

h      m 

0        t 

h      m 

0         f 

h      m 

0        ' 

h      m 

a 

6    21 

-52  37 

6  31 

+  16    29 

6  40 

-16  34 

6  54 

28 

Jan. 

0.5 

s 
41.03  +.01 

n 
74.4  -3.6 

s 
44.18 +.12 

22.3-0.5 

8 
35.79 +.10 

17.8  -2.4 

S 
34.15 +.10 

It 

44-5 

10.5 

41.01  —.06 

77-9    3.4 

44.28     .07 

21.9     0.4 

35.86  +.05 

20.2     2.3 

34.23  +.05 

47-5 

20.4 

40.92     .13 

81. 1    3.1 

44.33 +.02 

21.5     0.3 

35.89      .00 

22.4     2.1 

34-25     -oo 

50.3 

30.4 

40.76     .19 

84.0    2.7 

44.32  -.03 

21.3     0.2 

35.86  -.05 

24.4     1.9 

34.22  -.06 

52.8 

Feb. 

9.4 

40.54     .25 

86.5    2.3 

44.27     .07 

21.2-0.1 

35-79    -09 

26.1     1.6 

34.14       .10 

55-0 

19.4 

40.27  — .ag 

88.6  -1.8 

44.18  —.11 

21. 1      0.0 

35.68  -.13 

27-5  -1-3 

34.02  -.14 

56.9- 

293 

3996    .34 

90.2     1.3 

44.05     .14 

21. 1      0.0 

35-54    -16 

28.6     0.9 

33-86    .17 

58.5 

Mar. 

10.3 

39-62     .35 

91.3    0.8 

43.90     .16 

21. T      0.0 

35-37    -17 

29.4     0.6 

33.67     .20 

59.6 

20.3 

39.26    .36 

91.8-0.3 

43-74    -17 

21. 1  +0.1 

35.18    .18 

29.8  —0.3 

33.46    .21 

60.3 

30.3 

38.91     .33 

91.9 +0.2 

43-57    -17 

21.2     0.1 

35.00    .18 

30.0     0.0 

33-25     .21 

60.6- 

Apr. 

9.2 

38.56  -.34 

91.4  +0.7 

43.40 -.15 

21.2  +0.1 

34.82— .17 

29.8  +0.3 

33.04  -.20 

60.4  • 

19.2 

38.24    .31 

90.4    1.2 

43.26    .13 

21.3      O.I 

34-65    -15 

29.3     0.6 

32.84       .19 

599 

29.2 

37-95    'V 

88.9    1.7 

43.14    .10 

21.4      O.I 

34-51    -13 

28.5     0.9 

32.67       .16 

59.0 

May 

9.1 

37.70    .22 

87.1    2.1 

43.05    .07 

21.5     0.1 

34-39    -lo 

27.4     1.2 

32.52     .13 

57.8 

19. 1 

37-50    .17 

84.8      2.4 

43.00— .03 

21.6     0.1 

34.31    .06 

26.1     1.4 

32.40       .ID 

56.2 

29.1 

37-35--" 

82.2  +2.7 

42.99  +.01 

21.7 +0.1 

34.27  -.03 

24.5+1.6 

32.33  -.06 

54-4- 

June 

8.1 

37.27  ".06 

79-3    3.0 

43.02    .05 

21.9     0.2 

34.26  +.01 

22.8      1.8 

32.29— .02 

52.2 

18.0 

37.24  +.01 

76.2    3.1 

43.10    .09 

22.2      0.2 

34.29    .05 

20.9     2.0 

32.29 +.oa 

49-9 

28.0 

37.28    .07 

73.0    3.2 

43.21     .13 

22.4     0.3 

34-37    -09 

18.9     2.0 

32.34     -07 

47-4 

July 

8.0 

37-37    •" 

69.8    3.2 

43-36    .17 

22.7     0.3 

34.48    .13 

16.9     2.0 

32.42     .10 

44-9 

18.0 

37.52 -f.iS 

66.7  +3.1 

43.54  +.20 

23.1+0.3 

34.62 +.16 

14.9 +1.9 

32.55 +.14 

42.4 

27.9 

37-73    -23 

63.7    2.9 

43-75    -22 

23.4     0.3 

34-79    -19 

13.0     1.8 

32.71     .18 

40.0 

Aug. 

6.9 

37-99    -28 

60.9    2.6 

43-99    -25 

23.7      0.2 

35.00    .22 

II. 3     1.6 

32.90      .21 

37-8 

i6k.9 

38.29    .32 

58.6    2.2 

44.25    .27 

23.9     0.2 

3523    .24 

9.8     1.4 

33-12    .24 

35.S 

26.8 

38.64    .35 

56.6    1.7 

44.52    .28 

24.0+0.1 

35-48    .26 

8.5     I.X 

33-37    -26 

34-1 

Sept. 

5.8 

39.01  +.38 

55.2+1. 1 

44.82  +.30 

24.0     0.0 

35-75  +-27 

7.6  +0.7 

33.65  +.a8 

32.9 

15.8 

39.40    .40 

54.3+0.5 

45.12    .31 

23.9  -O.I 

36.03    .29 

7.2  +0.3 

33-94    -30 

32.0 

25.8 

39.81    .41 

54.1  -o.i 

45-43    -32 

23.7      0.3 

36.32    .30 

7.1  -0.1 

34.24     .31 

31-8 

Oct. 

5.7 

40.22    .41 

54-5    0-7 

45-75    -32 

23.3     0-4 

36.62    .30 

7.4    0.6 

34-56    .3a 

32.0 

15-7 

40.63    .40 

55-5    1-3 

46.07    .32 

22.8     0.6 

36.92    .30 

8.3      I.O 

34.88    .3a 

32.8 

1 

25.7 

41.02 +.38 

57.2-1.9 

46.39  +.31 

22.2  -0.7 

37.22  +.29 

9-5  -»-4 

35.20  +.31 

34-0 

,  Nov. 

4-7 

41-39     -35 

59-4    2.5 

46.69    .30 

21.5     0.7 

37-51    -28 

II. 2     1.8 

35-51     -30 

35.8 

14.6 

41.71     .30 

62.1    2.9 

46.99    .28 

20.8     0.8 

37-78     -26 

13.1    2.1 

35-81     .28 

38.0 

1 

1 

24.6 

42.00     .25 

65.3    3.3 

47.26    .26 

20.0     0.8 

38.04    .24 

15-4    2.3 

36.08    .96 

40.6 

Dec. 

4.6 

42.22     .19 

68.7    3.5 

47-51     .23 

ig.2    0.7 

38.26    .21 

17.8    2.5 

36.32    .«2 

43-4 

14-5 

42.38  +.13 

72.2  -3.6 

47.72 +.19 

18.5-0.7 

38.45  +.17 

20.3—2.5 

36.52  +.x8 

46.4 

24.5 

42.48  +.06 

75-9    3.5 

47.89    .15 

17.9     0.6 

38.60    .12 

22.9    2.5 

36.68     .13 

49-4 

I 

34-5 

42.50— .01 

79-4  -3.5 

48.02  +.10 

17.4-0.5 

38.70  +.08 

25.4  -2.4 

36.79  +.09 

52-5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

M^an 

a  Can  is  Minoris. 
(Procyon.) 

P  Gemiaoruin. 
{Po/iux.) 

^  Geminorum. 

3  Ursac  Majoris  (H.) 

Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
Nirrth. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h      m 

7  33 

+  5  29 

h      m 

7  38 

• 
+  28    16 

h      m 

7  47 

•         » 
+  27       I 

h      m 

8     2 

+68  46 

Jan. 

0.5 

a 
53-35  +-I7 

32.8  -1.4 

s 
59.31  +.20 

** 
40.0    0.0 

s 

10. 1 1 +.21 

67.2— O.X 

8 
33. 16 +.44 

m 
45.4  +2.* 

10.5 

53-50    •" 

31-5    1.3 

59-49    -15 

40.1  +0.2 

10.29      .16 

67.2+0.1 

33-55    .32 

47.6     2.3 

20.5 

53.60    .07 

30.3    i-i 

59.61     .10 

40.3     0.4 

10.43      .10 

67.3    0.2 

33.81      .90 

50.0    t-s 

305 

53.65  +.oa 

29.2    0.9 

59.68 +.04 

40.7     0.5 

10.50 +.05 

67.6    0.4 

33-94  +-07 

52.5    «-5 

Feb. 

9.4 

53.65 -.02 

28.4    0.7 

59.68  —.01 

41.2     0.6 

10.52  —.01 

68.1     as 

33.94  -.06 

55-1    «.5 

19.4 

53.60  -.07 

27.8  -0,6 

59.64  —.06 

41.8+0.6 

10.48  -.06 

68.6+0.5 

33.82  -.18 

57-5 +«.3 

29.4 

53-51     •" 

27.3    0.4 

59.55    .11 

42.4     0.6 

10.40      .10 

69.2    0.6 

33.59    -28 

59-7    «•« 

Mar. 

10.4 

53-39    -13 

27.0    0.2 

59-42     .14 

43.0    0.6 

10.28      .13 

69.7    0.6 

33-25    .37 

61.7    1.8 

20.3 

53-25    -15 

26.9  —0.1 

59.27     .16 

43-5    0-5 

10.13      .16 

70.3    0.5 

32.84    .43 

63.3    1.4 

303 

53.09    .16 

26.8    0.0 

59.10     .17 

43-9    0-4 

9.97      .17 

70.7    0.4 

32.38     .47 

64.5    0.9 

Apr. 

9-3 

52.93  -.16 

26.9+0.1 

58.92  —.17 

44-3  +0.3 

9.79  -.17 

71. 1 +0.3 

31.89  -.49 

65.2+0^ 

• 

19.2 

52.78    .14 

27. 1      0.2 

58.75     .16 

44.5  +0.2 

9.63       .16 

71-3    0.2 

31.40    .48 

65.3    0.0 

29.2 

52.64    .13 

27.4      0.3 

58.59     .14 

44.5    0.0 

9.47      .14 

71.4 +O.X 

30.93    -46 

65.1  -0.5 

May 

9.2 

52.52    .10 

27.8      0.4 

58.46     .XI 

44.4-0.1 

9.34      .12 

71.4-0.1 

30.49    .41 

64.3    1.0 

19.2 

52.43     -07 

28.3      0.3 

58.36    .08 

44.2    0.2 

9.23      .09 

71.2    0.2 

30.11     .34 

63.1     x.4 

29.1 

52.38 -.04 

28.8+0.6 

58.29  —.05 

43-9 -0-3 

9.17 -.05 

71.0-0.3 

29.80  -.27 

61.4  -X.8 

June 

8.1 

52.35 -.01 

29.4     0.6 

58.26  —.ox 

43.5    0.4 

9.13 -.01 

70.7    0.4 

29.58    .18 

59-5    2.1 

18.1 

52.36  +.03 

30.1     0.7 

58.27  +*03 

43.0    0.5 

9.14 +.03 

703     0.4 

29.44  --09 

57.2    ».4 

28.0 

52.41     .06 

30.8     <k7 

58.32     .07 

42.5    0.5 

9.18      .06 

69.8    0.5 

29.40  +.01 

54-7    2.6 

July 

8.0 

52.49    .xo 

31.5     0.7 

58.41     .IX 

41.9    0.5 

9.27      .XO 

69.3    0.5 

29.46     .10 

52.0    S.7 

18.0 

52.60  +.13 

32.2  +0.7 

58.54 +.15 

41.3-0.6 

9.38 +.14 

68.8-0.6 

29.61  +.19 

49.^-4.8 

28.0 

52.74     .16 

32.9    0.6 

58.70     .18 

40.7    0.6 

9-54    -»7 

68.2    0.6 

29.85     .28 

46.5    2.8 

Aug. 

6.9 

52.91     .18 

33-4    0-5 

58.90     .21 

40.0    0.7 

9.72      .90 

675    0.7 

30.18     .37 

43.7     «.7 

16.9 

53-"     •«» 

33-9    0-4 

59-12    .24 

39.2    0.7 

9-93    -23 

66.8    0.7 

30.59     -45 

41.0     «.6 

26.9 

53-33    -n 

34.2  +0.2 

59-37    -26 

38.5    0-8 

10. 17     .25 

66.0    0.8 

31.07     .52 

38.4     2-5 

Sept. 

5.9 

53.57  +-«5 

34.3    0.0 

59.64  +.29 

37.6  -0.8 

10.44  ~>'-28 

65.2-0.9 

31.62  +.58 

36.0  -a.3 

15.8 

53-83    .27 

34.2  -0.2 

59-94    -31 

36.8     0.8 

10.72      .30 

64.3    0.9 

32.24     .64 

33.8    a.1 

25.8 

54.11    .99 

33-8    0.5 

60.25     -33 

35-9    0-9 

11.03      .32 

63-3    o»9 

32.91     .69 

31.9    1.8 

Oct. 

5.8 

54.41    .30 

33-2    0.7 

60.58     .34 

34-9    0-9 

11.36      .33 

62.3     I.O 

33.63     .73 

30.2    1.5 

15.8 

54.71    .31 

32.3    1.0 

60.92     .35 

34.0    0.9 

11.70      .34 

61.3    1,0 

34-38     .76 

28.9      X.I 

25.7 

55.02  +.31 

31.3-1-2 

61.28  +.36 

33.0  -«.9 

12.05  +.35 

60.3  —1.0 

35.15 +.78 

28.0  —0,7 

Nov. 

4-7 

55-33    -31 

30.0    X.4 

61.63     -3^ 

32.x    0.8 

12.40      .35 

59-3    >-o 

35-93    .78 

27.5 -O.S 

14.7 

55.64    .30 

28.5    1.5 

61.98     .35 

31.2    0.7 

12.75     -35 

58.4    0.9 

36.71    .76 

27.5  +o.a 

24.6 

55-94    -29 

27.0    1.6 

62.32     .33 

30.5    0.6 

13-09     .33 

57-5    0.8 

37-45    -72 

27.8    0.6 

'  Dec. 

4.6 

56.22    .26 

25.4     1.6 

62.64     .31 

29.9    0.5 

13-42     .31 

56.8    0.6 

38.15    .67 

28.6    tu> 

14.6 

56.47  +.23 

23.8  -1.6 

62.93  +.28 

29.5-0.3 

13.71  +.28 

56.3  -0.5 

38.79  +.59 

29-9  +».3 

24.6 

56.68    .19 

22.2      I.S 

63. 19    .24 

29.3    0.1 

13.97     -24 

55-9    0.3 

39.34     -49 

31.6    1.8 

34 -5 

56.86 +.15 

20.8  —1.4 

63.39 +.19 

29.2-0.1 

14.19 +.19 

55.7  -O.X 

39.79  +.40 

33.6  +2.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

13  Arg<b  (p). 

vCaocrL 

rllydrsB. 

1  Un«  Majorb. 

If  MB 

SoUr 
Dfttai 

Riftbi 
Asccnaion. 

Declinatioo 

Rifbl 
AaceMioo. 

DecUaatioa 

Ricbt 
Atceiwino. 

DerlifiAtioo 

Rlffhl 

AacoMioa. 

DecUnktioo 

h      n 

• 

b      m 

• 

b      m 

• 

b      m 

• 

8    3 

—  24      0 

8  26 

+  20  47 

841 

+  647 

852 

+48    26 

l}mn. 

a6 

I 

8.53 +.x8 

9.6— 1.9 

t 

43.68  +.t3 

• 
39.3-^ 

s 
17.84  +.a3 

• 
62.2  -l.s 

I 
7.97  +.34 

• 

53-7 -HX7 

1 

I0.6 

8.69    .13 

X2.5     t.9 

43.89     .19 

38.7     0.5 

X8.05    .19 

6a8    1.4 

8.29     .10 

54.5    1.0 

20.5 

8.79    ^ 

13-3    «-7 

44.06     .14 

38.3     0.3 

18.21     .M 

59.5    i-t 

8.53    .at 

55-6    1.3  1 

30.3 

8.84  4-^ 

x8.o    t.s 

44-17    •« 

38.2-0.1 

18.33     J09 

58.4    t.o 

8.71      .t4 

57.1    I.S 

Feb. 

9-5 

8.84  -.OS 

20.4     1.3 

44.23 +.0J 

38.240.1 

18.39 -huH 

57.6    0.8 

8.81  4-.06 

58.7    1.7 

19-4 

8.79  -.07 

22.6— «^ 

44.23  -.« 

38.440.3 

18.41  -.ei 

56.9 -as 

8.83  -.ot 

60.4+1.7  1 

29.4 

8.70    .11 

24.4     1.7 

44.19    .07 

38.7     •^ 

1 

18.38      Mi' 

56.5    as 

8.79    •**7 

62.2    1.7 

\umg. 

IO-4 

8.57     .14 

23.9     1.3 

44.10    .so 

39-1    <M 

18.31      .09  ' 

56.2 -aa 

8.69     .t3 

63.8    1.6  ! 

to.4 

8.4X     .17 

27.0    a9 

43.99    -IS 

39.6    0.5 

18.20      .11 

56.x    ao 

8.53     .17 

65.4      «-4 

30.3 

8.23    .18 

27.8    0.6 

43.83     .15 

40- «    •^ 

x8.o8    .13 

56.240.1 

8.34     .«x 

66.7     t.t 

Apr. 

9-3 

8.03  -.18 

28.2  -aa 

43.69  -.15 

4a5  4o.4 

17-94  ~  «4 

5613 -Hvt 

8.X2-.13 

67.8 'fa9 

j 

19-3 

7.87    .18 

28.2-1^1 

43.54    -"S 

40.9    <M 

17.80    .14  1 

56.6    as 

7.88     .t3 

68.6    a6 

29.2 

7.70    .17 

27.9    as 

43.39     .14 

41.2    0.3 

17.66    .13 

56.9    04 

7-65    -u 

69.0 -fas  1 

Iter 

9.2 

7-54    -'3 

27.2    a8 

43.25    .la 

41.4      0.1 

17.53    -w 

57.3    0.4 

7.43     •« 

69.1  -ai   1 

19.2 

7.40     .IS 

26.3    1.1 

43.  X4    .10 

4X.640.1 

17.42    .10 

37-7    ••s 

7.23     .18 

684}    0.4   1 

29.2 

7.30-^)9 

25.0 -f  1.4 

43.05  -.07 

41.7    ao 

17.33  --•• 

58.2 -fas 

7.06 -.15 

68.2 -a7 

Jon* 

8.1 

7.22     Mb 

23.5     1.7 

43.00    ^ 

41.7    0.0 

17.27    .05 

58.7    as 

6.93     .11 

67.3      B.O 

18.1 

7.18 -.OS 

2X.7     1.9 

42.97  -.ot 

4X.6-at 

X7.23  -.o« 

39.2    as 

6.84     .07 

66.2     1.3 

28,1 

7.17 +.01 

X9.8     t.0 

42.98  +.03  1 

41.3     0.1 

X7.22  -t-.ot 

59.8    as 

6.80 -.oa 

64.7     i.s 

Jidy 

8.1 

7.20      JOi 

X7.7     S.I 

43.02    .06 

41.3     0.1 

X7.23  .04 

6a3    as 

6.79 +.« 

63.1     1.7 

x8.o 

7.26 +.08 

X3.6  4^i 

43.09  +.09 

4X.0-0.3 

X7.30+.07 

60.8 +as 

6.84  +.07 

6X.3  -1.9 

I 

28.0 

7.33  •" 

13.5    «•« 

43.20    .n 

40.7     0^4 

17.38    .10 

61.2    a4 

6.93    .It 

59-3    t.o 

!  Aof. 

7.0 

7«48    .M 

IX.5    1.9 

43.33    .«5 

40.2    as 

17.49    .11 

61.5    as 

7.07    .18 

57.2    1.1 

16.9 

7.64    .17 

9.6    1.7 

43.50    .18 

39.7    o-« 

17.63    .15 

61.7  4ai 

7.24    .w 

55.1    ai 

1 

26^ 

7.83    .10 

8.0    1.4 

43.69    .ti 

39.0    0^7 

X7.79     .IB 

61.8    ao 

7.46     .14 

52.9    1.1 

Sept. 

5-9 

8.04  4-.13 

6.6  4-1.  t 

43«9I  +.*3 

38.2-0.8 

17.98  +.to 

61.7 -aa 

7.72  +.1« 

S0.7-ai 

15-9 

8.29    .16 

3-7    0.7 

44. X5     .16 

37-3    »-o 

18.20     .t3 

61.4    a4 

8.03     .3a 

48.5    1.1 

. 

25^ 

8.56    .s8 

3-2-HK3 

44.42     .18 

36.3    t.t 

18.45    .a6 

60.8    a7 

8.36     .33 

46.4    t.o  , 

Oct 

5^ 

8.83     .)0 

5.2 -o.a 

44.7a    -JO 

35-2    "•« 

18.7X     .« 

60.0    a9 

•■73    •» 

44.4    »•• 

15.8 

9.16    .ss 

3»6    0.7 

45.03   .s« 

33.9    «.5 

X9.00    .30 

59.0     1. 1 

9-M    -41 

42.5    1.8 

1 

15.8 

9.49 +.s« 

6.6—1.1 

45.36 +.33 

32.6-1.3 

X9.3X  -l-.si 

57-7  -»-4 

9.564-.44 

40.8  —1.6 

Kov. 

4-7 

9.81     .3t 

8.0    1.6 

45-70  .34 

3X.3      1.4 

19.62     .3a 

56.2    i.s 

laoi    .43 

393    "-S 

X4-7 

iax3    .ss 

9.8      S.I 

46.04    .34 

29.9     t.4 

19.95     .J5 

54.6     1.7 

xa47    .46 

38.1     i.o  , 

Dec 

24.7 

10.43    .90 

X2.X      a.4 

46.38   .34 

28.6     1.3 

20.27     .3a 

52.9     «-7 

X0.93    .48 

37-3    0.7 

4-6 

ia74    .s8 

M-7    ••7 

46.71    .3a 

27.3    i.a 

20.59     .31 

5X.X    1.8 

11.38    .44 

36.7 -as 

14.6 

ix.ox  +.ts 

X7.5  -a.8 

47.02  +.•9 

26.2  -1.0 

20.89 +.*9 

49.4  -«-7 

11.81  4-.41 

36.6  4at 

24.6 

XX.23    .at 

20.4    a.9 

47.30     .96 

25.3    as 

21.16     .as 

47.7     1.6 

12.20    .37 
12.54  +  i« 

36.9    0^4 

34-6 

XX. 42 +.17 

23.3 -«.9 

47.54  +•« 

24.5    aj 

21.40  -^.tt 

'     46.1      1.5 

37-5 -H».8 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


Apr. 


May 


Sept. 


I  Oct. 


Nov. 


Dec. 


0.6 
I0.6 
20.5 
30.5 

9-5 


19-5 
29.4 

Mar.    10.4 
20.4 

304 


9-3 

193 

29.3 
9.2 

19.2 


o*  Ursae  Majoris. 


Right 
Ascension. 


29.2 

June     8.2 

18. 1 

28.1 

July      8.1 

18.1 
28.0 

Aug.  T'O 
17.0 
26.9 


5-9 
15-9 

259 

5.8 

15.8 

25.8 

4.8 

14.7 

24.7 

4-7 

14.6 
24.6 
34-6 


h 
9 


m 
I 


19.18 +.54 
19.67  .44 
20.05  .33 
20.33  .21 
20.47  +.09 


20.50  —.03 

20.40     .IS 

20.20    .24 

9-91     -33 

9-55    -39 


913 
8.69 

8,23 

7-79 
7.38 


.43 
.45 
.45 
.43 
•39 


7.01  -.34 
6.70  .a8 
6.46  .30 
6.29  .13 
6.21  —.05 


6.20 
:6.27 

6.43 
:6.67 

6.99 


h.03 
.12 
.20 
.28 
•35 


7.38 +.43 
7.84  .50 
8.37  .56 
8.96  .62 
9.61     .66 


20.29  +.70 
21.01  .73 
21.74  .74 
22.48  .73 
23.20     .70 

23.88  +.65 
24.50  .58 
25.04  +.50 


Declination 
North, 


+  67    32 


75-9  +1-5 
77.6    1.9 

79.6    2.2 

82.0    2.4 

84.4  3.5 

87.0  +2.5 

89.5  2.4 
91.9    2.2 

94.0  1.9 

95.8  X.6 

97.1  +1.1 
98.1     0.7 

98.5  +0.2 
98.4  -0.3 

97.9  0.8 

96.9—1.2 
95.4     1.6 

93.6  2.0 
91.4     2.3 

89.0  2.6 

86.3  -2.8 

83.4  2.9 

80.5  3.0 

77-5  3.0 
74' 5    30 

71.6—2.9 

68.7  2.7 

66.1  2.5 
63.7  2.3 
61.5    2.0 

59.7  -1.6 

58.3       1-2 

57-3    0.8 

56.8  -  0.3 
56.8  -1-0.2 

57-3 +0-7 

58.2  1.2 

59.6+1.7 


K  Cancri. 


RiRht 
Ascension. 


h      m 

9   2 

s 
8.59  +.26 

8.82      .21 

9.01      .16 

9'i5  •" 
9.24    .06 

9.27  4-.0I 
9.27  —.03 
9.21  .07 
9.13  .10 
9.01    .12 


8.88 
8.75 
8.61 
8.48 
8.36 


-.13 
.14 

•  13 
.12 
.11 


8.27  —.08 
8.20  .06 
8.15  .03 
8.13  —.01 

8.14  -I-.02 

8.17  +.05 
8.24  .08 
8.33  .II 
8.45  .13 
8.60      .16 

8.77  +.19 
8.98       .22 

9.21  .25 
9.47  .27 
9.75       .29 

10.05  -I-.31 

10.37     -33 

10.70    .33 

11.04     -33 
11.37     -32 

11.68  +.30 

11.97   .27 
12.23 +.24 


Declination 
North. 


+  11       4 

71.8  -1.4 

70.5     Jf-a 

69.4  i.o 

68.5  0.7 

67.9  0.5 

67.5  -0.3 
67.3-0.1 
67.2  0.0 
67.3 -H). 2 

67.5  0.3 

67.8  4-0.3 
68.2    0.4 

68.6  0.4 

69.0  0.4 

69.4  0.4 

69.8  -f-0.4 

70. 1  0.4 

70.5  0.3 
70.8    0.3 

71. 1  0.2 

71.34^.2 

71.4  4-O.I 

71.5  0.0 
71.4  —0.2 

71.2  0.3 

70.7  -0.5 
70.2     0.7 

69.4  0.9 
G8.4  I.I 
67.2     1.3 

65.8  -1.5 
64.2     1.6 

62.5  1.7 
60.8     1.7 

59-1     1-7 

57.4  -1.6 
55-8  1.5 
54-4  -1-3 


I  ArgOs. 


Right        .'  Declination 
Ascension.  South. 


h     m 

9  14 

s 
19.81  4-.S3 
20.09  .34 
20.29  .x6 
20.41  -f-.o8 
20.45    .00 


20.40  -.08 
20.28     .15 

20.10      .31 

9.85   .37 

9.56    .31 


xDraconis  (H.) 


9.24 
8.89 
8.54 
8.18 
7.83 


.33 

.351 
.36 ' 

.35' 

•34 


7-51  --31 
7.21    .28  , 


6.94 

6.72 

6.54 


•24 1 

.20  I 
•15  ; 


6.42  —.09 
6.36  —.03 
6.36-I-.03 
6.42  .10 
6.56     .17 

6.76  4-.23 
7.02  .30 
.36 
•41 
•45 


7-35 

7-74 
8.17 


8.65  -I-.49 

9.14    .50 

9.65    .51 

20.16    .49 

20.64    .46 


21.09 +.42 
21.48  .36 
21.81  +.30 


-58   50 


5-4  -3.6 

9.0    3.8 

12.9    3.9 

16.8    3.9 

20.6  3.7 

24.2  —3.6 

27.7  3-3 

30.8  3.0 
33-6    2.6 

36.0  2.1 

37-9  -1-7 
39-3  1.2 
40.2    0.6 

40.6  —0.1 
40.4  -H).4 

39.8  -H).8 

38.7  1-3 

37.1  1.8 

35.2  2.1 
32-8     3.5 

30.2  +2.7 

27.4  2.9 

24.5  3.9 
21.5  3.9 
18.7     3.7 

16. 1  -1-2.5 

13.7  2.1 

11. 8  1.7 
10.4    I.I 

9.6  0.6 

9.3  +0.1 

9.7  -0.7 
10.7    1.4 

12.4  2.0 
14.7    2.5 

17.5  -3.0 
20.7    3.4 

24.2  -3.7 


Right 
Ascension. 


Declination 
North. 


h     in 
9   22 

s 
26.884-1.33 
28.11  1. 10 
29.09  .84 
29.78  .54 
30.174-  .23 

30.25—  .08 
30.01  .38 
29.49  .65 
28.72     .88 

2773    1-07 

26.57-1. 21 

25.30  1.30 

23.97  ^-33 
22.63    1.32 

21.33    i««5 

20.12— X.IJ 
19.04  x.oi 
18.  II      .83 

1737  -64 
16.83     .43 

16.51—  .31 

16.414-  .01 

16.54  .34 
16.89  .47 
17.47      .69 

18.264-  .89  i 
19.26  X.09  I 
20.44    1.37  I 

21.80  1.43  ! 

23.31  1-57  I 

I 

24.944-1.68 
26.66    r.75  , 
28.44    1.78 
30.23    1.78 
31.99    1.73 


+81    46! 

58.4  41.8  I 

60.4  2.2  , 
62.8    2.6  I 

65.5  2.8 
68.4    2.9 

71.4  43.0 

74.4  2.8  ! 
77.1    2.6  \ 

79.6  2.3 

81.7  1.9 

83.3 -H.4  • 

84.5  a8  > 
85.0 -H).3 
85.0  -0.3 
84.4    0.8 


83.3 -M 

81.7  1.9  I 
79.6    2.3 
77.1     2.7 
74-3    3.0 

71.2-3.2 
67.9  3.4 

64.5  S-5 
61.0    3.5 

57-5    3.4 

54-1 -3-3 

50.8  3.2 
47.8  2.9 
45.0     2.6 

42.6  2.9 

40.6  -1.8 

39.0  I'S 
38.0    0.8 

37-4 -«•» 
37-5  +0-4 


33.67-^1. 61  '  38.1  +a9 
35-21  1.45  J  39-3  M 
36. 574-1.35  ,     41.0+2.0 


\ 
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FIXED  STARS,  1896. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


Feb. 


Apr. 


May 


Aug. 


Nov. 


Dec. 


0.6 
I0.6 

20.6 

30.6 
9-5 


19-5 

29.5 

Mar.    10.4 

20.4 

304 


9.4 

19-3 

29-3 
9.1 

19-3 


fi  Leonis. 


Right 
Ascension. 


29.2 

Jnne     8.2 

18.2 

28.2 

July      8.1 


18. 1 
28.1 
7.0 
17.0 
27.0 


Sept.     6.0 
15.9 

259 
Oct.       5-9 

15.8 


25.8 

4.8 

14.8 

24.7 

4-7 

14.7 
24.7 
34.6 


h     m 

9  46 


52.72  +.31 

53.01  .27 

53.26      .22 

53-4^    -'7 

53.60  .12 
53.69  +.06 

53-73  +.01 
53.72  -.03 
53.66    .vp 

53-57    •'<> 

53-45  -'13 
53-31    .14 

53-17    -M 

53.02  .14 

52.89    .13 

52.77  -.11 
52.66    .09 

52.58  .07 
52.52  .05 
52.49  —.02 

52.49  +.01 
52.51  .04 
52.56  .07 
52.65  .10 
52.76    .13 

52.90 +.16 
53.08    .19 

53-29  -23 
53-53  -26 
53-81    .29 

54.11 +.32 

54-44  -34 

54-79  -35 

55-15  -36 

55-52  .36 

55-88  +.35 
56.22  .33 
56.53 +.29 


Declination 
North. 


+  26    29 

42.0  -0.8 
41.3  0.5 
40.9  —0.2 
40.9  +0.  I 

41.1  0.3 

41.5  +0.6 

42.2  0.7 
43.0  0.9 
44.0  0.9 

44-9    0-9 

45.8  +0.9 

46.7  0.8 

47-4  0-7 
48.0    0.5 

48.5    0.4 

48.8  +0.2 
48.8  0.0 
48.7  —0.2 

48.5  0.3 
48.0    0.5 

47.4  -0.7 
46. 7    0.8 

45.7  1.0 

44.6  1.2 

43-4    1-3 

42.0—1.5 
40.4    1.6 

38.8  1.7 
37.0  1.8 
35-1    '-9 

33-2  -1.9 

31-3    1-9 

29.4  1.9 
27.6    1.7 

25-9     1-5 

24.5  -1-3 

23.3  i-o 

22.4  -0.7 


a  Leonis. 
(Reguius. ) 


RiRht 
Ascension. 


h 
10 


m 
2 


51.47 +.30 
51.75  .26 
51.99  .22 
52.19  .18 
52.34     -'3 

52.44  +.08 
52.49  +.03 
52.49  -.01 
52.46  .05 
52.39     .08 

52.30— .10 
52.18  .XX 
52.06      .X2 

51-94      •" 

51.82     .XX 


51-72 
51-62 

51-54 
51.48 

51-45 


-.10 
.08 

•07 
.05 

-.03 


51.43  .00 
51.44 +.02 
51.47    .05 

51-54  -08 
51.62     .10 

51.74 +.13 
51.89  .16 
52.07  .20 
52.28     .23 

52.53    -^e 

52.80  +.29 
53-10  .31 
5342  -33 
5376  .34 
54.10    .34 

54-44  +-33 
54-77  -32 
55.06  +.29 


Declination 
North, 


+  12    28 


27.9-1.6 

26.5  1.3 

25.2  i.o 

24.3  0.7 

23.6  0.5 

23.1-0.3 
23.0—0.1 
23.0+0.1 
23.2  0.3 
23.6    0.4 

24.0+0.5 

24.5  0.5 

25.0  a6 

25.6  0,5 

26.1  0.5 

26.6+0.5 

27.0  0.4 

27.4  0.3 

27.7  0.3 
27.9    0.2 

27.9+0.1 
27.9    0.0 

27.8  —0.2 

27.5  0.3 

27.1  0.5 

26.4  —0.7 

25.6  0.9 
24.6     i.x 

23-3     1-3 

21.9  X.5 

20.3-1.7 

18.5  X.8 

16.6  X.9 

14.6  1.9 

12.7  1.9 

10.8  --1.8 
9.0     1.7 

7-4  -1.5 


32  Ursae  Majoris. 


Right 
Ascension. 


h      m 
10    10 


32.59 +-59 
33.16     .53 

33-65     .44 
34.04     .34 

34-33    •«4 

34.52  +.X3 
34.59  +.02 

34-55  -.09 
34.41     .x8 

34.19    .26 


33.90 
33.55 
33.17 
32.77 
32.37 

31.98 
31.63 

31.31 
31.04 

30.83 


-.3a 
.36 

.39 
.40 

.39 

-.37 
.34 
.29 

•a4 

.x8 


30.67  —.12 
30.58  -.05 
30.56  +.01 
30.61     .08 

30.73     '16 

30.93  +.23 
31.19     .30 

31.53     -37 

31-94  -44 
32.42     .51 

32.95  +-56 
33-55  -61 
34.18  .65 
34.84  .67 
35-52    .67 

36.19 +.66 
36.83     .62 

37-43  +-57 


Declination 
North. 


+65  37 


22.4  +0.7 
23.3  I.x 
24.7     X.6 

26.5  2.0 

28.7  2.3 

31.1+8.5 

33-7    «-6 

36.3  «-6 

38.8  2.4 
41. 1      t.2 

43-2  +1.9 

44-9    1-5 

46.1  I.o 

46.9  0.6 
47.3+0.1 

47.1-0.4 

46.4  0.9 

45-3    »-3 

43.7  »-8 

41.8  2.x 

39.5  -a-5 

36.9  2.7 

34.0    2.9 

31.0    3.1 

27.8  3.2 

24.5-3.3 

21.2  3.2 
18.0    3.2 

14.9  3.0 
12.0    2.8 

9-3  -«-5 
6.9    2.2 

4.9    1.8 

3-4    1-3 

2.3  0.8 

1.8  —0.2 
1.8  +0.3 

2.4  +0.8 


7*  Leonis. 


Right 
Ascension. 


h     m 
10    14 

8 
15.86  +.31 

16.16      .28 

16.43      .24 

16.64  .X9 
16.81     .X4 

16.93  +.09 
16.99  +.04 
17.01  .00 
16.98  —.04 
16.92     .08 


16.83 
16.72 
16.60 
16.47 
16.35 

16.23 
16.13 
16.04 

15-97 
15-93 


-.xo 

.12 
.X2 
.12 
.X2 

-.11 
.XO 
.08 
.06 
.04 


15.90  —.OX 
15.90  +.01 

15-93  .04 
15.98   .07 

16.06    .09 


16.17 
16.31 
16.49 
16.70 
16.94 


-.13 

.x6 
.X9 

.«3 
.26 


17.22  +.99 

17-52  .3a 
17.85  .34 
18.20     .35 

18.55     -35 

18.91  +.35 

19.25  -33 
19-57  +-30 


Declination 
North. 


+20  21 

* 

57.0  -X.S 

55.8    1.0 

55-0    a? 

54.4    0-4 
54.2  -0,1 

54.2  4«bt 

54-5    0-4 
55.0   0.6 

55-6   0.7 
56.4    a8 

57-2  -Hj.8 
58.0   0.8 

58.7  0-7 

59.4  0.6 

60.0    0.S 

60.5  +0.4 

60.8  0.2 

6f.o+ai 
61.0    0.0  i 
60.9-0.2 

60.6-0.3 
60.2    0.5 

59.6  0.7 

58.8  aS 

57.9  X.0 

56.8  -i.f 
55-5    «-4 

54-0  1-6 
52-4     "'7 

50.6  1.9 

48.7  —1.9 
46.7  lA 
44.6     2.0 

42.6  2.0 

40.7  X.9 


38.9-1.7 

37-3    M  I 
56.0  —1.2 
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APPARENT  PIECES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9  Draconts.  (H.) 

pL«onU. 

f  ArgAs. 

/L«onts. 

Mmn 

SoUr 
Dau. 

Richt 

1  DoeUnation 

W«hi 

DocltnsUoa 

Rifht 

DeclioAiioQ 

Rifbt 

DecHosUoo 

■ 

A«c«iuioa 

Nmrtk, 

Ascensioo. 

A#rM. 

Stmik, 

AftCMMyUm. 

AVr/A. 

h     m 

• 

b     m 

• 

b     m 

• 

h     m 

e          « 

10   26 

+76  14 

10   27 

+  9  50 

xo  41 

-59    8 

10  43 

+  "     5 

j-^ 

0-7 

31.63+  .9B 

m 

38.3  4<k8 

8 
21.45  +.31 

26.0  -1.8 

8 
2.28  +.46 

m 

1.5 -S.9 

8 
48.71  +.3S 

m 
38-5-1.7 

■ 

10.6 

33.56     .87 

39.3     1.4 

31.75      -*B 

24.3     1.6 

2.71      .40 

4.6     3*3 

49.02     .S9 

36.8     1.6 

20.6 

23.38     .74 

40.9     1.9 

22.01      .S4 

22.9    1.3 

3-08      .33 

8.1     3.6 

49.29    -ts 

35-4    1-3 

30.6 

34.04     .38 

43'0    S.3 

22.23     ->9 

21.7     1.1 

338     .s6 

11.8    3.7 

49-52    .SI  1 

34-2     1.0 

Feb. 

9.6 

2454      •4« 

45-5    •.« 

23.40     .13 

20.7    0.8 

3.60     .18 

15.5     3.8 

49-7*    -rtj 

33-3   ft-y 

«9'3 

34.86+  .S3 

48.3 +S.8 

33.52 +.11 

20.1  -0.3 

3-74  +-»o 

19.3   -3-» 

49.85 +.11 

32.7-0-4 

r 

»9-5 

34.99f  .04 

51. 1     S.9 

22.60     .03 

19.7  -O.S 

3.80  +.03 

23.1     3.; 

49.94    -07 

32.4  -O.S 

iUi. 

10.5 

34.94-  .14 

54.0    s.9 

22.62  +u>i 

19.6    0.0 

3.80  —.04 

26.7     3-5 

49-99  +•« 

32.3    0^ 

ao.4 

24-71      -30 

56.8     S.7 

22.61  -.03 

19.740.3 

3.72    .11  ' 

30.1     \.t 

49.99  -.01 

32.5  +0.S 

30-4 

24-33     -45 

59-4    ••4 

22.57     •<* 

19.9    0.3 

3.58     .t6 

33-2     S.9 

49.96    "OS 

32.8  0.4 

lApr. 

9-4 

23-82-  .57 

61.7 +S.I 

22.49  -.oB 

20.3+0.4 

3-39 -.«« 

35.9 -"-s 

49-90 -•«7 

1 
33-3 -H^J  , 

1 

«9-4 

23.20     .66 

63.6    1.6 

22.40     .to 

20.8    0.3 

3. 16     .35 

38.2      S.I 

49.82    U19 

33-8    0.6  i 

29-3 

23.50     .7a 

65.0    I.I 

22.29     .11 

21.3    0.3 

2.90     .sB 

40.2    1.7 

49.72     .xo 

34.4    0.6 

May 

9-3 

21.75     -75 

65.9    0.7 

22.18     .11 

21.8    0.3 

2.61     .30 

41.6      1.3 

49.61     .11 

35.0    0.6 

19-3 

30.99     .76 

66.340.1 

22.07     ->i 

22.4    0.3 

2.31     .31 

42.6    a7 

49.50    .11 

35.6    0.6 

29-3 

30.33-  .74 

66.1-0.5 

21.96 -.10 

22.9  40.3 

2.00 -.31 

43.1    0.3 

49.39 -.to 

36.2  -Hx6 

.jBiie 

8.3 

19.51      .69 

65.3    1.0 

21.86    .09 

23.4     0.3 

1.69     .30 

43.1+0.3 

49.30     .09 

36.7     0.3 

1 

18.2 

18.85     .63 

64. 1    1.5 

21.78     .oB 

23.8     0.4 

1.39     .S9 

42.5    af} 

49.21     .OH 

37-2     0.4 

28.2 

18.36     .54 

62.3    1.9 

21.71      .06 

24.2     0.4 

1. 11     .37 

41.5     «-« 

49.13     .07 

37.5     0.3 

IJoly 

8.1 

X7-76     .45 

60.2     S.4 

21.66    .04 

24.5     0.3 

0.85     .34 

40.1     1.7 

49.07    -05 

1 

37-8    O.S 

18. 1 

17-36-  .34 

57-6  -s.7 

21.62  -.OS 

24.8  +O.S 

0.63  -.30 

38.2 +S.O 

49- 03    .03 

1 
38.0 +ai 

28.1 

17.08     .«a 

54-7    3-0 

21.61     .00 

24.9+0.1 

0.45      .16 

36.0    s.3 

49.00    .01 

38. 1     0.0 

Aoff. 

7-1 

16  *}2-  .lO 

51.5    3.3 

21.62 +.03 

24.9-0.1 

0.31       .It   . 

33-5    «-6 

49.00  +.01 

37-9    «•« 

17.0 

16.87+  .03 

48.2    3.4 

21.66    .03 

24.7      O.S 

0.24  -.04 

30.9    s.7 

49.02    .03 

37-7    0-3 

1 

37.0 

16.96     .IS 

44-7    3.5 

21.72    .08 

24.4      »-4 

0.22  +.01 

28.1     S.8 

49.06    .06 

37-3    0.5 

1 

SepC 

6.0 

17.18+  .SB 

41.1-3.6 

21.81  +.11 

23-9-0.6 

1 
0.27  +.09 

25.4  +«-7 

49-14  +  *^ 

36.7    0.7 

16.0 

17.52     .41 

37-5    3-6 

31.94      .14 

23.2     0.8 

0.40      .16 

22.7     3,5 

4924       .13 

35-9    0.9   ' 

J 

25.9 

18.00     .54 

33.9    3.5 

22.09    .17 

22.2      I.t 

0.60      .34  ' 

20.3      s.3 

49.38      .16 

34  «     «.i 

Oct. 

5-9 

x8.6o     .66 

30.6    3.3 

22.28     .St 

21.1      1.3 

0.88       .31 

18.2      1.9 

49.56     .f9 

33-6    i-i 

1 
1 

15.9 

19-32     -77 

27.4    3-0 

22.51      .S4 

19.7      1.5 

1.22     .38 

16.5      t.4 

49-77    -»3 

32,1     1-6 

25-8 

30.14+  .87 

24.5 -*7 

22.76 +.37 

18.I  -  1.7 

1.63  +.44 

15.4+0.9 

50.02  +.36 

30.4     t.8 

Nov 

4-8 

31.06     .96 

22.0     s.3 

23.05      .30 

16.3      1.9 

2.09     .48  < 

14.8  -fo-i 

50.29     .S9 

2S.6    t.9 

14.8 

32.06    X.03 

19.9     1.8 

23.36      .33 

14.4     S.0 

2.59     .31 

14.8  -0-3 

50.60      .31 

26.6      S.O 

1 

24.8 

23.12    X.07 

1      18.3     1.3 

23.69      .33 

12.3     S.O 

3.12     .53 

15.5      I.O 

50.93     .3, 

24.5    3.1 

Dec. 

4-7 

34.30   X.06 

17.3     0.8 

24-03      .34 

10.3      S.O 

3-66    .34 

16.7     1.6 

51.27     .34  . 

1 

22.4      S.I 

14-7 

35.39+1.07 

16.8  -O.S 

2437 +•« 

8.2  —3.0 

4.19 +.33 

18.6  -3-t 

1 
51.61  +.34  1 

1 

20.3  -S.O 

^7 

36.34    >*<^ 

16.9+0,3 

24.71      .33 

6.3    1.9 

4-70    -I"* 

21.0     3.6 

51-95    -53, 

l^.3     1.9 

34-6 

27.32+  .94 

17-5 +«-9 

25.01  +.30 

4-5 -«-7 

5. 16 +.44 

23.9-3.0 

52.27 +.31 

16.5     1.7 

"^ 

- 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Majoris. 

(^Leonis. 

(^Crateris. 

rLeonis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
AscensioXL 

Declination 
South. 

Right 
AscensioiL 

Declio 
Nor 

h     m 

e          1 

h     in 

• 

h     m 

e         t 

h      m 

\ 

10  57 

+  62     18 

II     8 

+"     5 

II    14 

—  14    12 

II    22 

+  3 

Jan. 

0.7 

8 
21.37 +-58 

n 

27.1  -O.X 

s 

3590  +.34 

»r 
27.x  -1.5 

9.28  +.33 

m 

55-4  -2-4 

8 
36.25  +.33 

m 

39-9 

10.7 

21.92      .53 

27.3  +0.5 

36.23  .32 

25.6       1.3 

9.60    .30 

57-9    2.5 

36.57       .31 

37-9 

20.6 

22.43      .47 

28.1      X.O 

36.54    .28 

24.5       0.9 

9.89     .27 

60.4    2.4 

36.86      .27 

36.0 

30.6 

22.86     .39 

29.4     X.5 

36.80    .24 

23.8    0.6 

10.13     .23 

62.8    2.3 

37-12    .24 

34-4 

Feb. 

9.6 

23.21    .30 

31.2     1.9 

37.02    .19 

23.4  -0.2 

10.34    .19 

65.0    2.3 

37.34    -iQ 

33-0 

19.5 

23.46  +.21 

33.3  +«-3 

37- 19 +.15 

23.3+0.1 

10.50 +.14 

67. 1  —2.0 

37.51 +.15 

31-9 

29.5 

23.63     .11 

35-7     a.5 

3731    .10 

23.6    0.4 

10.62     .09 

69.0    1.7 

37.64      .XX 

31.0 

Mar. 

10.5 

23.69  +.08 

38.2    2.6 

37.38    .05 

24.1     0.6 

10.69    .05 

70.6    1.5 

37.72  .06 

30.5 

20.5 

23.66 -.07 

40.8    2.6 

37.41  +.01 

24.8    0.8 

10.72  +.01 

72.0    1.3 

37.76  +.02 

30.2 

30.4 

2355     -15 

43-4    a-4 

37.40 -.03 

25.7    a9 

10.72  -.02 

73.1     X.O 

37.77  -.01 

30.1 

Apr. 

9.4 

23.37 --ax 

45.7  +2.2 

37.35 -.06 

26.7  +1.0 

10.68  —.05 

73-9  -0.7 

37.74  -.03 

30.2 

19.4 

23.12     .27 

47.8    1.9 

37.28    .08 

27.7     1.0 

10.62    .07 

74.6    0.5 

37.69   .06 

304 

29.4 

22.84     .30 

49.6    1.6 

37- 19     10 

28.7      X.O 

10.55    .08 

75.0    0.3 

37.63    .08 

30.8 

May 

9-3 

22.52     .33 

50.9       X.I 

3709    .11 

29.7    0.9 

10.46     .09 

75.1  -0.1 

37-54    -09 

31.3 

19-3 

22.18    .34 

51.8    0.7 

36.97    .11 

30.5    0.8 

10.36     .10 

75.1  +0.1 

37.45    -09 

31.8 

293 

21.84 -.34 

52.3+0.2 

36.86  —.IX 

31.2  +0.6 

10.26— .10 

74.8  +0.3 

37.36  -.09 

32.3 

June 

8.3 

21.51     .32 

52.2  -0.3 

36.75     .11 

31.8    0.5 

10.15    .10 

74.4    0.5 

37.26    .09 

32.9 

18.2 

21.20    .30 

51.7     0-8 

36.65     .10 

32.2    0.3 

10.05       .10 

73.8    0.7 

37-17     -09 

33-5 

28.2 

20.92     .27 

50.7     1.2 

36.55     .09 

32.4+0.1 

9.96    .09 

73.0    0.8 

37.08     .08 

34-0 

July 

8.2 

20.67     .23 

49.2     X.6 

36.47     .07 

32.4—0.1 

9.87    .08 

72.1    0.9 

37.00     .07 

34-6 

18. 1 

20.46— .18 

47.4  -2.0 

36.40  —.06 

32.2  -0.3 

9.80  —.07 

71.2 +X.O 

36.94  -.06 

35-0 

28.1 

20.30    .13 

45-2    2.4 

36.36     .04 

31.8    0.5 

9.74    .05 

70.1    I.I 

36.88     .04 

35-4 

Aug. 

7-1 

20.19     .08 

42.6    2.7 

36.33 -.02 

31.2    0.7 

9.71  -.03 

69.0     I.X 

36.85  —.02 

35-7 

17.1 

20.14  —.02 

39.8    2.9 

36.33  +-o» 

30.4    0.9 

9.70      .00 

68.0     1.0 

36.83     .00 

35.8 

27.0 

20.15 +.04 

36.7   3.1 

36.35  .04 

29.4      X.I 

9.70  +.02 

67.0    0.9 

36.84  +.02 

35.8 

Sept. 

6.0 

20. 2 1  +.10 

33.5  -3.3 

36.40  +.07 

28.2—1.3 

9.74  +.06 

66.1  +0.8 

36.87  +.05 

35-7 

16.0 

20.35     .17 

30.2    3.4 

36.48      .10 

26.8     i.s 

9.81     .09 

65.5    0.6 

36.94     .08 

35-3 

26.0 

20.55     .24 

26.8    3.4 

36.60     .14 

25.2     1.7 

9.92    .13 

65.0  +0.3 

37.04      .12 

34-7 

Oct. 

5-9 

20.82     .30 

23-4    3.3 

36.76    .18 

23.3     1.9 

10.06     .17 

64.9    0.0 

37.18     .x6 

33-8 

15-9 

21. 16     .37 

20.1     3.2 

36.95      .21 

21.3     2.1 

10.25       .21 

65.0  —0.3 

37.35     .20 

32.7 

259 

21.56 +.43 

17.0  —3.0 

37.18  +.25 

19.2  —2.2 

10.48  +.25 

65-5  -0-7 

37.57 +.23 

31.3 

Nov. 

4.8 

22.03      .49 

14. 1    2.7 

37.46      .29 

16.9    2.3 

10.74      .28 

66.4       I.X 

37.82     .27 

29.7 

14.8 

22.55     -54 

II. 5     2-4 

37-76     .32 

14.6    2.3 

11.04       .31 

67.7     1-4 

38.10     .30 

27.S 

24.8 

23.11     .38 

9-3    1-9 

38.09   .34 

12.4     2.3 

11.36      .33 

69.2     1.7 

38.41      -32 

25.8 

Dec. 

4.8 

23.70     .60 

• 

7.6    1.5 

38.43     -35 

10. 1     2.2 

11.70      .34 

71. 1     2.0 

38.74   .33 

23-7 

14.7 

24.30 +.60 

6.3  — I.O 

38.79  +.36 

8.0  —2.0 

12.04  +.34 

73-3-2.2 

39-08  +.34 

21.5 

24.7 

24.90     .59 

5.6  —0.4 

39-15     -35 

6.2     1.8 

12.39      .34 

75-6    2.4 

39.42   .33 

19-3 

34-7 

25.48  +.58 

5-5;+o-i 

39-49  +-34 

4-5 -»-3 

12.72  +.32 

78.0  —2.5 

39.75  +.3a 

17.2 

FIXED  STARS,  1896. 


335 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


■ 

1 

XDriconts. 

.Leoni. 

/JLeoo* 

y  Urt«  Majoris. 

MS 

tM 

1 
1 

Ricbi 

Declination 

RiKht 

Declination 

RiKbt 

Derlinstion 

Rlfbt 

Decline  tion 

1 

AAcensioa 

AWO. 

Ascension. 

S^uiA. 

Ascensioa. 

\0rtA, 

Ascensioa. 

AWtA. 

h     m 

• 

h      m 

• 

b     m 

• 

h     m 

0        « 

1 

II    25 

+69  53 

u  3» 

-  0  IS 

"  43 

+  15     8 

II    48 

+54  15 

0.7 

16.89  +'7* 

m 

57.8  -  o.t 

S 
38.26 +.33 

m 

2.1  -t-t 

s 
46.24  +.34 

m 
63.2  -1.9 

t 
23.44  +-50 

m 
62.8  -1.0 

10.7 

17.63     .71 

57-9  +0.4 

38.59      .31 

4.2     t.1 

46.57     .3. 

6X.4        1.7 

2393     -47 

62.x       0.4 

20.7 

18.31     .64 

58.6      I.O 

38.88      .38 

6.2     1.9 

46.88     .39 

59-9    1-4 

24- 39     -44 

62.0+0.3 

30.6 

18.91     .35 

59.9     1.6 

39X5      •*4 

8.x    1.7 

47.16     .t6 

58.7     1.0 

24.80     .38 

62.6      0.8 

Feb. 

9.6 

19.41     ^5 

61.8      S.O 

39-37    •» 

9.6    1.5 

47-41    .33 

57.8    0.7 

25.  x6    .33  1 

63.6     1.3 

19.6 

19.80  +.33 

64.04-3.4 

39-55 +•«« 

II.O-I.S 

47.60 +.18 

57-4  -0.3 

25.45  +-»6 

65.x  +1.7 

»9-5 

20.07     .to 

66.5    1.7 

39.68    .11 

12.0    0.9 

47-75    -u 

57.2    0.0 

25.67     .18 

66.9    t.o 

Mar. 

10.5 

20.21  +.08 

69.3     t.8 

39.78    .07 

X2.8    0.7 

47.86    .08 

57-3 -HX3 

25.81      .11  , 

69.x     t-s 

, 

20,5 

20.22  -.04 

72.1     t.8 

39.83  +.03 

13.4  0.4 

47-93    .04 

57.7    0.3 

25.8K  +.04 

71.5     «-4 

30-5 

20.12     .16 

74-9    «-7 

39.84       .00 

13-7 -o-« 

47.95  +.01 

58- 3    0.7 

25.89  -.03  1 

74.0     1.5 

Apr. 

9-4 

19.91  -.«6 

77.6  +t.5 

39.83  -.03 

13.8    0.0 

47.94  -.03 

59.1  40.8 

25.83 -.09 

76.4  +3.4     ' 

»9-4 

19.61     .34 

80.0    3.2 

39.79    .05 

13.7+0.1 

47.90    .05 

60.0     0.9 

25-7"     -M 

78.8     1.1    ; 

29-4 

19.23     .40 

82.x     1.8 

39.72     .07 

13-5    0-3 

47.84     .07 

60.9     0.9 

25.55  -1> 

80.9      X.O 

Ujl, 

9-3 

r8.8o    .43 

837      «-4 

39.65    .08  . 

13-2    0.4 

47.76    .09 

6x.8    0.9 

25.36      .31 

82.7     1.7    , 

19-3 

18.33     .48 

84.9     0.9 

39.56    .09 

12-7    0-5 

47.67     .09 

62.7    o.ft 

25x4     •t3 

84.2     1.3 

39.3 

17.83  -.49 

85.6  4«.4 

39.47  -.09 

X2.2  40.3 

47.57     .10 

63.5  +0.8 

24.90  -.t4 

85- 3  40.9 

loM 

8.3 

1 7- 34    -40 

85.7  —0.1 

3938     '09 

1 1.7     0.6 

47.47     .10 

64.2    0.7 

24.65      .14 

86.0  4-0.4 

18.2 

16.85    .47 

85.4    0.6 

39.28     .09 

II. X     0.6 

47.37     .10 

64.8    0.3 

24.41      -*4 

86,2    0.0 

28.2 

16.40    .44 

84.5     l.t 

39.20     .09 

XO.5     0.6 

47.27     .09 

65.2    0.3 

24.17      •«3 

86.0    0,5 

I«ly 

8.2 

15.97  .40 

83.1     1.6 

39.  II     .oB 

9.9     0.6 

47.18     .09 

65.5  -fo.3 

23.95     •« 

853     0-9    1 

18.2 

15.60  -.33 

81.3-^1 

39.04  -.07 

9-4+0-5 

47.10  ".oft 

65.6      0.0 

23.75       i© 

84.1  -1.3 

28.x 

15.28     .99 

79.0     t.3 

38.98     .05 

8.8    0.5 

47.03     .06 

65.6—0.1 

23.58      .16 

82.6     1.7 

A"«- 

7» 

15.03    .ta 

76.4     3.8 

38.94     .03 

8.4    0.4 

46.97     .04 

65.3     a3 

2343       n 

80.7     1.1 

17. 1 

14-85    .M 

73-4    3» 

38.91  -.01 

8.1     a  3 

46.94     .03 

64.9    0.5 

2^.32      .09 

7**-4     *-4 

27.0 

14.75  "*•<* 

70- X    3.3 

38.91  +.01 

7.9 -fo.  I 

46.92     .00  . 

1 

64.2    o.h 

23.25-05 

75.9     «-7 

Sept 

6.0 

I4'73  +  03 

66.7  -3.5 

38.94  +.04 

7.8  —0.1 

1 

46.93  +.OJ 

63.3     1.0 

23.22      .00 

73.0     3.0 

16.0 

14.80    .11 

63.1    3.6 

38.99     .07 

8.0    0.3 

46.  ()8     .06 

62.3     1.3 

23.25  +,05 

(n).<)     3.a 

26.0 

14.96    .21 

59-5    3.7 

39.09     .11 

8.4     0-5 

47.06     .10 

60.9     1.4 

23.32      .11 

66.7     3.3 

Oct. 

5-9 

15.21     .30 

55-8    3.6 

39.21     .15 

9.0    a8 

47»7     -U 

59-4     «-7 

23.46     .17 

633     3.4 

15.9 

15.56    .40 

52.2    3.5 

39.38     .19 

lO.O     I.I 

47-33    -»8 

57.6     1,9 

23.65     .33 

1 

60.0     3.4 

25.9 

16.OX  +.49 

48.8  -3.3 

39-59 +.23 

IX. 2-1. 3 

47.52  +.33 

55.7    3.0 

1 
23.91  +.39 

56.6  -3.3 

Nov. 

4-9 

16.54    .57 

45.6    3.0 

39.83    .tb 

12.6     1.6 

47.76    .35 

53-6    t.3 

^  n  -34 

5V3    v« 

14.8 

1715    •«♦ 

42.8    3.7 

40.11     .30 

14-3     1.8 

4H.O3      .30 

51.3      3.J 

2^-tyo     .yf 

50. 3    2.9 

24.8 

17.83    .70 

403    »-« 

40.42    .33 

16.2     3.0 

4^33     -33 

49.0    t.  J 

2502      .43 

47.5    *-«» 

1 

4.8 

18.55     -74 

38-3     «-7 

40-74     -33 

18.3     3.1 

4K.O6     .34 

4<>'7    *-3 

25.48     .47 

450      3-1 

■ 

14.8 

19-31  +-77 

36.9-1,3 

41.08 +.34 

20.5      3.3 

4<).fx)  +.35 

44  4  -  «•« 

25.96  +.49 

43.0-1."! 

24.7 

20.08     .76 

36.0    -0.6 

41.42     .34 

22.7      3-3 

4*>i5     -15 

42.3    3.0 

zfy.^d    .yi 

41.4       1.3 

34-7 

20.84  +.75 

35,8     0.0 

4»-75+-3« 

25.0-  2.2 

4«)'x>  +.34 

40.5     i.S 

26.()5  4.49 

40.4      0- 

"""             "■" 

~ 

' 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


0.7 
X0.7 
20.7 
30.6 

9.6 


Z9.6 
29.6 

Mar.   10.5 
20.5 

30.5 


Apr. 


May 


June 


July 


9.5 
19.4 
29.4 

9.4 

19-3 

29.3 

8.3 

18.3 

28.2 

8.2 


oVirginb. 


ABcentioiL 


18.2 
28.2 

Aug.      7«i 
17.1 

27.1 


Sept. 


6.0 

16.0 

26.0 

Oct.      6.0 

15.9 


Nov. 


Dec 


25.9 

4-9 

14.8 

24.8 
4.8 

X4.8 
24.7 

34-7 


h     m 

II  59 


55-45  +-34 
55.78  .31 
56.09  .30 
56.38  .17 
56.63     .13 

56.84  +.19 
57.00  .14 
57.12  .10 
57.20     .06 

57.24  +.03 

57.25  -.01 

57-23  -03 
57.19    .05 

57- 13  -07 
57.05    .08 

56.96  —.09 
56.87  .09 
56.78  .09 
56.68  .09 
56.59    .09 

56.51  -.08 
56.43    .07 

56.37  .06 
56.32  .04 
56.29  —.OS 

56.29  +.01 

56.32    .04 

56.38  .08 

56.48  .12 
56.62     .X6 

56.80  +.10 
57.02  .«4 
57.28     .«8 

57-57  -ax 
57-89    -33 


Declination 
Nprtk, 


+  9  18 


30.4  -1.1 

28.4  1.9 
26.7  1.6 
25.2     1.3 

24.1  I.O 

23.2  -0.7 

22.7  Oi4 

22.5  -0.1 

22.5  +0.3 

22.8  0.4 

23.3"H>.5 

23.9  0.7 

24.6  0.7 

25.3  0.8 

26.1  0.8 

26.8  +0.7 

27.5    0-7 

28.2  0.6 

28.7  0.S 

29.2  0.4 

29.5  +0.3 

29.7  +0.1 
29.7-0.1 

29.6  o.a 

29.3  0.4 

28.8  -0.6 
28.0  0.9 
27.0  I.I 
25.8     1.3 

24.4  1.6 

22.7  -1.8 

20.8  2.0 
18.8  2.1 
16.6    a.2 

14.3    «-3 


4Draconi8(H.) 


Right 
Aacenaion. 


h     m 
12      7 


23.92-t-x.90 
25.10  x.x6 
26.23  1.09 
27.27  .98 
28.18     .83 

28.93+  .66 
29.50  .47 
29.87  .27 
30.04+  .07 
30.01—  .13 

29.78-  .3a 
29.37  .48 
28.81  .62 
28.12  .74 
27-33     '83 

26.47-  .88 

25-57  -91 
24.64     .92 

23-73  -90 
22.85     .83 

22.03-  .79 
21.27  .71 
20.61  .61 
20.06     .49 

19-63     -37 

19-33-  -as 
19.17-  .08 

19.16+  .07 

19.32      .24 

19.64     .40 

20.IX+  .56 
20.75  .72 
21.54  -86 
22.47  .98 
23.51    1.08 


Declioation 
Nmih, 


58.22  +.34  I     12.0 
58.56    .34         9.8     2.1 
58.91  +.33  ,       7.8  -2.0 


+78    10 

75.6  -0.5 
75.4 +O.X 

75-9    0-8 

77.0  1.4 
78.6    1.9 

80.8  +2.4 

83.3    ••7 
86.2    1.9 

89.1  3.x 

92.2  3.0 

95.1  +2.8 

97.9  2.6 

100.3  2.3 

102.4  '-8 
X04.0    X.3 

105.1  +0.8 
105.6  +0.3 
105.6  —0.3 
105. 1  0.8 
104.0    X.4 

102.4  ~~x-8 
100.3     2.3 

97.8  a.7 

94.9  3.x 
91.6     3.4 

88.2  —3.6 

84.5  3.8 

80.6  3.9 

76.8  3.9 

72.9  3.8 

69.2—3.6 

65.7  3.4 

62.5  3.0 

59.6  2.6 
57-3    «•» 


yCom. 


Right 
AacentioiL 


24.63+x.is  I  55.4—1.6 
25.80  1. 18  I  54.2  0.9 
26.99+1.20  ,     53.6  -0.3 


h     m 
12    10 


27.91  +.35 
28.25    -33 

28.57  .3X 
28.87    .«B 

29-13    '"i 

29.34  +•*> 
29.52     .X5 

29.65  .XX 
29.74     •<»7 

29.80  .04 

29.82  +.0X 
29.82  —.02 
29.78  .04 
29.73      .06 

29.66  .07 

29.58  -.06 

29.49  -09 
29.40    .xo 

29.30    .xo 

29.20    .xo 

29. 10  —.09 
29.01  .08 
28.93    -07 

28.87  .05 

28.82  --.Q3 

28.81  .00 

28.82  +.03 

28.88  .tfj 

28.97      .XX 

29.10    .x6 

29.28  +.20 

29.51  .24 
29.77    -^s 

30.07     .3» 

30.40   .34 

30-75  +-35 
3110  -35 
31-45 -»--34 


Declination 


-16  57 


51.1  -a.3 
53-4  «-4 
55-8    2.4 

58.2  8.3 

60.5  S.2 
62.6 -8.x 

64.6  X.9 
66.4  X.7 
67.9  x.4 
69.2  1.2 

70.3—1.0 

71. 1  0.7 

71.7  0.5 

72.2  0.3 
72.3 -ax 


72.3 +O.X 

72.1  0.3 

7»-7    o-S 

71.2  0.6 
70.5    0.7 

69.7+0.8 
68.8  a9 
67.8  1.0 
66.8    x.o 

65.8  x.o 

64.9  +0.9 
64. 1    0.7 

63.5  0-5 

63. 1  +0.2 

63.0 -O.X 

63.2  -0.4 
63.8  0.7 
64.7  x.x 
66.0    1.4 

67.6  x.7 

69.4—2.0 
71.5  2.1 
73-8  -a.3 


fi  Chamadeontis. 


Right 
Aacenaion. 


h     m 
12    12 


13-38+1.14 
14.60   I.X7 

15-73  x-07 
16.74  -95 
17.62     .80 

18.35+  •«« 
18.90  .47 
19.29  .30 
19-51+  'H 
19-55-  •<« 

19.44-  •^ 

19-17  -54 
18.76    .48 

18.22     .60 

17.57    .70 

16.81—  .79 

15.98  .86 
15.09  .91 
14.17  .93 
13-23     -9* 

12.32-  .89 
11.46  .82 
10.67  .73 
XO.OO  .6x 
9.46     .46 

9.08—  .98 
o.o^h*  .09 
8.90+  .XX 
9.12       .32 

9-55    -53 

10.18+  .73 
11.00    .90 

11.99  x.os 

13.11  I.I7 
14.32  X.24 

i5-39+x-a8 
16.88  X.27 
18.14+X.23 


Declinatioo 


-78  43 

m 
48.1— 1.4 

49-9    «-x 

52.3  S.6 

55.2  3-0 
58-4    S-« 

61.9-3-6 

65.6  3.8 
69.5    3.9 

73-4  3^ 
77.2    3.8 

80.9 -s.6 

84.5  5.4 

87.7  5.1 

90.6  S.7 

93-1    «.3 

95.1  -1^ 

96.7  x.3 

97.7  0.8 
98.2-0.2 
98.1+0-3 

97-5 -HK9 

96.4  1.4 

94-7  «-9 
92.6    2.3 

90.2  2.6 

87.4+2.8 

84.5  2.9 

81.5  3.0 

78.6  2.8 

75.8  2.6 

73.3 +a-3 
71.2  1.9 
69.6  x.3 
68.5  0.$  I 
68.1 +O.X 

68.3-0.5 
69.1     x.i 

70.5-1.6 
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1 

1 
1 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

f  Virginis. 

oiCmcis. 

fiCorvl 

xDracoots. 

1       SoUr 
1       D«t«. 

RiKbt 

Declinatioti 

RiRbt 

Doclinadoa 

Riffbt 

Declination 

RiKbl 

DecHnaiioo 

' 

Aiceniion. 

S^miA. 

Aoceoftion. 

S^m/A. 

A3c«n3ioiL 

StmtM. 

Atceniion. 

A#r/A, 

h     m 

• 

h     m 

• 

h     m 

• 

h     m 

• 

1 

12    14 

-05 

12   20 

—  62    31 

12   28 

-22   49 

12    29 

+  70   20 

I«L 

0-7 

• 
3570 +.34 

m 
25.0  -«.« 

t 
48.51 4-.60 

M 
8.0—1.7 

t 
55-70  +.36 

m 
15.4  -«.» 

3 
4.78 +.77 

m 
77.6—1,1 

ia7 

36.03     .S3 

27.2      S.I 

49.10    .57 

10.0    s.a 

56.06    .33 

17.6      3.3 

5-54    -73 

76.9-0.4 

20.7 

36.35     .so 

29.2       1.9 

49.66     .33 

12.5    «.; 

56.40    .33       20.0    9.4 

6,28    .7a 

76.8  +0.3 

30.7 

36.64     .t7 

3I.I       1.7 

50. 16     .47 

15.4    3.0 

56.71     ,y>  1     22.5     3.4 

6.98     .66 

77-4    0.9 

Feb. 

9.6 

36.90     .14 

32.7     «.3 

5a  60    .41 

18.6    3.3 

56.99     .16       24.9    9.4 

7.60     .38 

78.6    1.5 

19.6 

37.11  +.10 

34.0  — i.a 

50.98  +.S4 

22.0-3.5 

57.23 +.33         27.2-3.3 

8.14 +.48 

80.3+9.0 

29.6 

37.29      .!« 

35* «    0.9 

51.28    .a6 

25.5    3.6 

57.42      .18         29.5      3.3 

8.56     .37 

82.6    3.4 

Mar. 

10.5 

37-43    .«» 

35-9    0.7 

51-50    .19 

29. 1     3.6 

57.58    .M       31-5    «.o 

8.87     .34 

85.1    9.7 

J0.5 

37.52    .06 

36.4    0.4 

51.65    .11 

32.7    3.5 

57.70  .10'   33.4  1^ 

9.05  +.13 

87.9    3.9 

30.5 

37-58   an 

36.7 -o.« 

51-73  4'-<H 

3^-2     3-4 

57.78  .06    35.0  1.5 

9.12     .00 

90.9     3.9 

Apr. 

9*5 

37.61  +.0X 

36.8    0.0 

51.74  -.o« 

39.5  -3.3 

57.82  +.03     36.5  -1.3 

9.06 -.11 

93.8  4*.9 

"9-4 

37.60  —.08 

36.7  +o.a 

51.68    .06 

42.5     3.9 

57.83    .00     37.6   I.I 

8.90      .31 

96.6    9.7 

29-4 

37-57    -04 

36.4    0.3 

51.57    -M 

45.3     «-6 

57.81  -.03       38.6    0.8 

8.63     -SO 

99.2     t.4 

May 

9-4 

37-53    -05 

36.0    0.4 

51.41     .19 

47-8    3.3 

57.78  .03 

39-3    0.6 

8.29     .sB 

101.5     9.1 

' 

»9^ 

37.47    .07 

35.5    0.5 

51.20     .23 

49.9    1.9 

57.72  .07 

39.8    0.4 

7.88     .44 

103.5     1.7 

1 

«9-3 

37.39  -.06 

35.0 -H>.5 

50.95  -.25 

51-5  -«-4 

57.64  —.08 

40.0  — O.I 

7-42  -.49 

104.9  +<•< 

)iiBe 

8,3 

37.31     .09 

34.4    »-6 

50.67     .39 

52.7    1.0 

57.56    .09 1    40.0+0.1 

6.92     .51 

105.9     0.7 

18.3 

37.22    .09 

33.8    0.6 

50.36     .31 

53.4  -«.3 

57.46    .10  ,     39.8    0,3 

6.41     .53 

106.3+0.3 

28.2 

37-13    -oo 

33.3    0.6 

50.04     .3a 

53.6     CO 

57.35      ." 

39.3    0-3 

5.88      .S3 

106.2  —0.3 

July 

8.2 

37-04    -09 

32.7    <k6 

49.71     -33 

53.4  -^i 

57.24      .11 

38.9    0.7 

5-37    -so 

105.6    Cf 

1 

18.2 

36.95  -•<»9 

32.140.5 

49.39 -.ja 

52.6  +1.0 

57.14 -.11 

38.1  +0.9 

4.88  -.48 

104.5 -M 

1 

28.2 

36.86    .08 

31.7    0.4 

49.08    .90 

51.4     1.4 

57.03    .10       37.1     1.0 

4.42    .44 

102.9    1.9 

Aug. 

71 

36.79    .06 

31.3     0.4 

48.79     .t7 

49.8     1.8 

56.93    .091    36.1    t.I 

4.00    .so 

100.8    9.3 

17. 1 

36.74    .05 

30.9      0.3 

48.55     •" 

47.8      3. 1 

56.85    .07       34.9    i.a 

3.64    -33 

98-3    3.7 

27.1 

36.70  -.OS 

30.8  +0.1 

48.35     .16 

45-5    9.4 

56.79    .03 

33.8      1-3 

3.34    ••» 

95-4    3-« 

Sept. 

6.1 

36.68    .00 

30.7-0.1 

48.22  —.09 

43.0  43.6 

56.75  -.oa 

32.6  +I.I 

3-12  -  .18 

92.2-3-3 

16.0 

36.69  +.OS 

30.9      0.3 

48.16  — .oa 

40.3     t.7 

56.74  +.01 

31.5      1.0 

2.98  —.10 

88.7    3.6  1 

26.0 

36.74     m; 

31.3      0.5 

48.18 +.07 

37.7     t.6 

56.78     .05       30.6    0.8 

2.93  .» 

85-1     3.7  ' 

Oct 

6.0 

36.83     .11 

32.0    a8 

48.29     .16 

35.1     *-5 

56.85    .10       29.9    0.6 

2-98  +.to 

81.3     3-^    1 

15.9 

36.95    .15 

32.9     1.0 

48.50    .13 

32.7     3.3 

56.97     .15 

29.440.3 

3.13      .30 

77  5    3-8  1 

25.9 

37.12 -I-.  19 

34.0 -i.s 

48.79  +-34 

30,7  +1.9 

57.14 +.19 

29.2    ao 

3-38  +.31 

73-7    3.7 

Nor. 

4-9 

37.33     .«3 

35-5    «-3 

49.17     .4a 

29.0     1.4 

57.36     .a4       29.4- 0.4  1 

3  74     -41 

70.0    3.5 

14.9 

37.58     .«7 

37.1    1.8 

49.63     .49 

27.8     0.9 

57.62     .aP 

29.9    0-7 

4.^0       .}! 

6^1.6    3.3 

24.8 

37.87     .30 

39.0     S.0 

50.15     -35 

27.2  +0.4 

57.92    .31 

30.8     1.1 

476       .59 

63.4     a.9 

Dec. 

4.8 

38.18     .33 

41. 1      9.x 

50.72     -59 

27.1  -o.a 

58.25     .34 

32.1     1.5 

5.39     .67 

60,7     a-5 

14.8 

38.51  +.M 

43.3 -«.« 

51.33 +.60 

27.7  -0.8 

58.60 +.36;     33.8     1.8 

6.09  +.7a 

58.5     a^   _ 

24.8 

38.85     .34 

45-5    «.« 

51.94     .60 

28.8     1.4 

58.96     .36       35.7    3.0 

6.H3     .75 

5''>.8     1.4 

34-7 

39.19 +-34 

47.7    t.j 

52.54  +.60 

30.5  -1.9 

59-33  +  36 

37.8  -a-a 

7.60  +.;« 

55.7    o.n 

22 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CVirginis. 

f  Urae  Majoris. 

fBootis. 

^CenUnrL 

BC«ui 

SoUr 
D«t«. 

1 

1 

Ricbi 

A«c«iisioiL 

Doclinatioo 
S^miA. 

RiKht 
AscentioiL 

Doclioatioii 

Rifffai 

AsMoaioiL 

Declinatioa 
N0rtK 

RiKht 
Aftceotioa 

h      m 

DecHoatioa 
S0mth. 

h      m 

• 

h      m 

0        t 

h      m 

• 

• 

13   29 

—  03 

13  43 

+49  49 

13  49 

+18  54 

13  56 

-59  52 

I" 

a8 

8 

«3-75+M 

* 
58.1 -t.1 

8 
36.96  +.43 

m 
340  -8.8 

8 
44.13 +.34 

54.7 -«.4 

8 
27.66  +.58 

m 

73-^5 

ia8 

24.08     .34 

6a3    8.t 

37.40      .44 

32.0      1.7 

4446     -34 

52.5     «.« 

28.24      .» 

8.1    t.o 

20.7 

24.42     .S3 

62.3    t.9 

2784      .44 

30.6      t.l 

44.80     .34 

50.6     t.7 

28.83      .58 

9.3    *.5 

30-7 

2474     -J* 

64.1    1.7 

38.37     •43 

29.7  -0.5 

45.14     -M 

49.0     1.3 

29.40      .36 

11. 1     1.9 

Feb 

9-7 

25.04     .19 

65.7     «-3 

38.69     .40 

29.540.1 

45-45    -51 

47.9    o.» 

39.95      'M 

13.3     8.3 

19.7 

25.31  +.«6 

67.1  -t.l 

39.07 +.36 

29.9  +0.7 

45.75  +.88 

47.2  -0.3 

30.45  +-4« 

15.6 ->^6 

39.6 

25.55     •" 

68.1    a9 

29.40     .31 

30.8      1.8 

46.01    •14 

46.9-0.1 

30.91     .43 

18.3     8.8 

Mar. 

ia6 

25.75     .19 

68.9    0.6 

39.69     .86 

32.3     t.6 

46.33      .81 

47.0  +0.3 

31-31     -57 

31.3     t.9 

30.6 

25.92     .15 

69.4    0.4 

39.92    .to 

34.2      8.1 

46.43      .17 

47-5    0.7 

31.65     .51 

34.3     S.O 

30-5 

26.06     .IS 

69.6-0.1 

30.09  .14 

365     t.4 

46.57      .13 

48.3    t.o 

31-94     ••S 

«7.2     S-t 

1 
Apr. 

9-5 

26.16  4'.o8 

69.6 +o.t 

30.20  +.09 

39.0  +8.6 

46.69  +.10 

49.4  +1.8 

33.16 +.19 

30.3-5.0 

19-5 

26.22    .05 

69.4    0.3 

30.26  4-.03 

41.6     8.7 

46.77      .07 

50.7      1.4 

32.33     .15 

33-3    ^ 

«9-5 

26.26  +.03 

69.0    0.4 

30.36  — ,08 

44.3     8.6 

46.83  +.03 

52.2      1.5 

32.43     .07 

36.1     8.8 

May 

9-4 

26.28    .00 

68.5    0.3 

30.33     .07 

46.9  8.5 

46.84      .00 

537    1-5 

32.47  +.08 

38.8     8.6 

1 

19-4 

26.27  -.01 

67.9    0.6 

30.13    .tt 

49-3    «-5 

46.83  —.08 

55-2    1.5 

32.46  -U)3 

41.3   t-s 

■ 

a9-4 

26.24  -.04 

67.3+0.7 

30.00— .14 

51.5+8.0 

46.80  -.04 

56.7  +»-4 

32.39 -.09 

43.5 -•.« 

June 

8.4 

26.19     'Ofi 

66.6    0.7 

39.85     .17 

53-4    «-7 

46.74      .06 

58.0    1.3 

32.27     .14 

45.4     »-« 

18.3 

26.13    .07 

65.9    0.7 

39.66      .80 

54-9    >-3 

46.67     .oS 

59-2    t.l 

32.11     .19 

470     1.4 

28.3 

26.05    .09 

65.3    0.6 

39.45      •« 

56.0    0.9 

46.58      .10 

60.3    0.9 

31.89      .83 

48. 1     0.9 

Joly 

8.3 

25.95    .to 

64.7    0.6 

39.33     .83 

56.740.4 

46.47      .tl 

61. 1     0.7 

31.65     .86 

48.8    0.3 

1 

18.2 

25.85 -.10 

64.1  4«.s 

28.99 -.84 

56.9    0.0 

46.35 -.11 

61.6+0.4 

31.37 -••Q 

49.1-0.1 

1 

28.3 

25.74  •" 

63.6    0.4 

28.75     .14 

56.7  -0,5 

46.22      .13 

62.0+0.8 

31.07     .30 

49-0  4«.4 

Aog 

7-2 

25.64    .11 

63.2    0.4 

38.51     .83 

56.0    a9 

46.09      .13 

62.0 -a  1 

30.77     .90 

48.4  0.8 

1 

17.2 

25.53     .10 

63.9    0.1 

28.28      .83 

54-8    1.4 

45-97    .«» 

61.8     0.3 

30.47     -iB 

47.3  «.• 

27.1 

2543     CQ 

62.7+0.1 

28.07      .80 

53-2    1.8 

45.85    .11 

61.3   0.6 

3a  19     .16 

45.9  «.« 

Sept. 

6.1 

25. 36 -.07 

63.7 -at 

37.88  -.17 

51.3-8.8 

45-74  -.«J 

60,5  -0.9 

29.95  -.« 

44.1 +1.9 

16.1 

25.30    .04 

62.9    0.3 

27.73     .13 

48.9     8.6 

45.66    .07 

59.5  l.« 

29,75     .17 

43.0     8.8 

26.1 

25.27  -.01 

63.3    0.3 

27.61     .09 

46. 1    8.9 

45.60  -.04 

58.2     1  5 

29.61     .10 

39-7    «-3 

Od 

6.0 

25.28  +.03 

63.8    0.7 

27.55  -04 

43- X    S.« 

45.58    .00 

56.5     i.B 

29.55  --« 

37-4    «-4 

16.0 

25.33    .07 

64.6    a9 

27.54  +•" 

39.8    3.4 

45.60 +.04 

54.6     8.0 

29.57  +.06 

35'0    8.4 

1 

26.0 

25.43 +.fi 

65.7  -t.l 

27.59  +.06 

3^-4  -1-5 

45.67  +.og 

52.5     »« 

29.68 +.15 

32.6+8.3 

Sot 

4-9 

25.57    •»« 

67.0     X.4 

27.70     .15 

32.8     3-6 

45.78     .14 

50.3     8.4 

29.  R8      .84 

30.5     t.o 

14.9 

25.76    .It 

68.5     t.7 

27.89      .81 

29.2     3.6 

45.94     .18 

47.6     8-6 

30-17     .S3 

28.6     1.7   ' 

24.9 

25.99    .15 

70.3     «-9 

28.13     .87 

257     5-5 

46.15     .83 

45.0     8.6 

30.54     .4, 

27.2     1-3    . 

Dec 

4-9 

26.26    .19 

73.3     t.0 

28.43     .33 

22.3     S.8 

46.40     .87 

42.3      8.7 

30.99     .48 

26.1     0.8    1 

1 

14.8 

26.56 +.31 

74.3-^1 

28.79  +.38 

19.3  —8.9 

46.69 +.30 

39.7  -8.6 

3>-49+-53 

25.5  +<>-3 

24.8 

26.88     .33 

76.4    a.t 

29.18     .41 

16.4     8.5 

47.01    .38 

37.1   8.3 

3^04     -57 

'     25.5-0.8 

_ 

34.8 

27.22 +.34 

78.6 -t.l 

29.60  +.43 

14.3  -fl.l 

47-34 +-54 

34  *^  -«1 

32.62  +.39 

25.9    «.7 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


May 


June 


Sept. 


Oct. 


0.8 
I0.8 

20.8 

30-7 
9.7 


19.7 
29.6 
Mar.  10.6 
20.6 
30.6 

Apr.     9*5 

195 

29.5 

9-5 
19.4 

29.4 

8.4 

18.3 

28.3 

8.3 


July 


18.3 
28.2 

Ang.  7-2 
17.2 
27.2 


6.1 
16. 1 
26.1 

6.0 
16.0 


a  Draconis. 


Right 
Ascension. 


26.0 

Nov.      5'0 
14.9 

24.9 
Dec.      4*9 

14.9 
24.8 

34-8 


h 


m 
I 


34-55 +-56 

35-13  -59 
35.74    .60 

36.34  -59 
36.92    .57 

37.47  +.58 

37.96  .46 
38.38     .38 

38.73  -30 
38.98     .21 

39.15 +.12 
39.23 +.04 
39.22  -.05 

39-13    -13 

38.97  .ao 

38.74  -.26 

38.45  -31 
38.  XI    .36 

37-73  -39 
37-33    -41 

36.91  -.43 
36.47  .43 
36.04  .42 
35.62  .41 
35-23    -38 

34.87 -.34 
34-56  aS 
34-31  -22 
34.12  .15 
34.02  —.06 

34.00  +.03 
34.07  .12 
34.24    .21 

34-50  .31 
34.85    .39 

35.29 +.47 

35-79  -53 
36.34 +.58 


Declination 
North. 


+  64   51 


57-5  -«-3 

55-^    1-7 

54.2  i.o 

53.5-0-4 
53-4  +0-3 

54.0  +0.9 

55-3  1-5 

57-1  2.0 

59-3  2-4 

61.9  2.7 

64.8  +2.9 
67.8    3.0 

70.8  3.0 

73-7    2-8 

76.5  2.6 

78.9  +2.3 

81.0  1.9 
82.7  1.5 
83.9  1.0 
84.7  +0.5 

84.9    0.0 

84.6  —0.6 

83.7  i.i 
82.4  1.6 
80.6    2.0 

78.3-2.5 
75.6     2.9 

72.6  3.2 

69-3     3-5 

65.7  3.7 

61.9-3.8 

58.1  3-8 

54.3  3.8 
50-5  3.6 
47.0     3.4 

43-8  -3.0 
40.9  2.6 
38.6  -2.1 


a  Bootis. 
(Arcturus.) 


Right 
Ascension. 


h      m 
14    10 

8 

55-07  +-33 
55.40     .34 

55-74  -34 
56.08    .33 

56.40    .31 

56.70  +.29 
56.97    .26 

57.21  .22 
57.42  .19 
57-59    -15 

57-73+-" 

57-83  -08 
57.89    .05 

57-93  +.02 

57-94  --01 

57.92  -.03 

57-87  -06 
57.81    .08 

57.72    .10 

57.61  .11 

57.49 -.13 
57-36    .14 

57.22  .14 
57.08  .14 
56.94    .13 

56.82— .12 

56.71  .09 
56.63  .06 
56.59 -.03 
56.58  +.02 

56.62  +.07 

56.71  •" 
56.85    .16 

57-03  •«! 
57.26       .25 

57.54 +.29 
57.84  .31 
58.16 +.33 


Declination 
North. 


+  19    42 


71.4  -a.5 
69.0    2.2 

67.0  1.9 

65-3     »-5 

64.1  1.0 

63.3  -0.6 
62.9  —0.2 
62.9+0.3 

63.4  0.6 

64.2  z.o 

65.3+1.2 

66.6  1.4 

68.1  1.5 

69.7  1.6 

71.3  »-6 

72.9 +«-5 
74-3  1-4 
75-6  1.2 
76.7    1.0 

77.6  0.8 

78.2  +0.5 
78.6+0.3 

78.7  0.0 
78.6  —0.3 

78. 1  0.6 

77-3 -0-9 

76.3  1-2 
74.9    1.5 

73-3    1.8 

71.4  2.0 

69.2  -2.3 

66.8  2.5 

64.3  2.6 

61.5  2.7 
58.8    2.8 


0  Bootis. 


Right 
Ascension. 


56.0 

53.4 
50.9 


-2-7 
2.6 

-2.4 


h     m 
14   21 

8 

39-34  +-42 

39-77  -44 

40.22  .45 

40.67  .45 

41. II  .43 

41.53 +.40 
41.91  .36 
42.25    .31 

42.53  -«6 
42.76    .20 

42.93 +.14 

43.04  .08 
43.10 +.03 
43.10 -.03 

43.05  .06 

42.95  -^12 
42.80  .x6 
42.62  .20 
42.41  .23 
42.17     .25 

41.91  —.27 
41.64     .28 

41.37  -aS 
41.09  .27 
40.82     .26 

40.57  -.24 
40.35  .20 
40.17     .z6 

40.03       .IX 

39-95  --05 

39-93  +.01 
39.97    .08 

40.09    .15 

40.28    .22 

40.53    .29 

40.85  +.34 
41.22  .39 
41.63  +.42 


Declination 
North. 


+52    19 
30.6  -2.6 

28.2  2.x 
26.4  X.5 
25.2      0.9 

24.6  -a3 

24.7  +0.4 
25.4  1.0 
26.6  1.5 
28.4  2.0 
30.6    2.4 

33.1  +2.6 

35.8  2.8 

38.6  2.8 

41.4  2.8 

44.2  2.6 

46.7  +2.4 

48.9  2.1 

50.8  1.7 

52.3  1.3 
53-4    0-9 

54.1  +0.4 
54.2-0.1 
53-9  0.6 
53-1    >-o 

51.8  1.5 

50.1 -X.9 
47-9  2-4 
45-4    2.7 

42.5  3.1 
39-3    3.3 

35-9  -3.5 
32.3    3.6 

28.6  3.7 

24.9  3.6 
21.3    3.5 

18.0  —3.2 
14.9  2.8 
12.3-2.4 


p  Bootis. 


Right 
AscensioiL 


h     m 
14  27 

8 
20.86  +.34 

21.20  .35 

21.56  .36 

21.92  .35 

22.26  .34 

22.59  +.32 
22.89  .99 
23.16  .25 
23.39  -21 
23-59       .17 

23.74  +-M 
23.86      .XO 

23.94  .06 
23.98  +.03 

23-99  —.OX 

23-97  -'04 
23.92     .07 

23.84     .09 

23.74     .XX 

23.61     .X3 


23-47 
2331 

23-14 
22.97 

22.81 


-.15 
.x6 

.17 
.x6 
.x6 


22.65  —.15 
22.51  .X2 
22.40  .09 
22.32     .06 

22.29  —.01 

22.30  +.04 
22.36  .09 
22.48  .X4 
22.65  .X9 
22.87      .24 

23.13  +.28 

23-44     -sa 
23-77  +.S4 


Declinatiaa 
North. 


+30  49 

m 

22.6  -2.6 
20.2  2.a 
18.2    1.8 

16.6  1.4 

X5-5    0-8 

15.0-0.3 
15.0 -H>.2 
15.5    a7 

16.5     1.2 

17.8  1.5 

19.5  +1.8 

21.4  2.0 

23.5  2.1 

25-7      «•« 

27.9  2.1 

30.0  4-2.0 
31.9  X.8 
33-6  1.6 
35-1    »-3 

36.2  X.0 

37-1 -Hv? 

37.5 -Hxs 
37-7  -o-« 

37-4  0-$ 
36.8    oJ 

35-8  -X'« 
34-4    »-5 

32.7  «-9 
30.7     2.2 

28.3  2.5 

25.7  -VJ 

22.9     2.9 

19-9  s-» 
16.8  s-> 

13.7  v« 

Z0.7-S.9 
7-8  t.7 
5-2 -*S 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


SoUr 


I 


ia8 

20.8 

30-7 
,  Feb.      9-7 

19.7 

I  a9.7 

Mar.   10.6 

ao.6 

30.6 


Apr. 


May 


June 


July 


Aag. 


Sept 


Oct. 


Nov. 


Dec. 


9.6 

19-5 
29.3 

9-5 
19.4 

29.4 

8.4 

18.4 

28.3 

B.3 

18.3 
28.3 
7.2 
17.2 
27.2 

6.1 

16. 1 

26.1 

6.1 

16.0 

26.0 

5.0 

15.0 

*4'9 
4-9 

14.9 

24.H 
34.8 


SUnae  Minoris. 


Rigbl 


h     m 
14  27 

8 

43-77  +-«4 
44.66    .99 

45.60    .96 

46.58  .97 
47-56    .95 

48.49+^ 
49.35  .81 
50.10  .70 
50.74    .56 

5i'23    -41 

51-56  +.«5 
51.73 +.09 
51.74  -.07 

51.59  .n 
51.30    .96 

50.87  -.49 
50.33    .60 

49.68  .69 
48.94  .77 
48.14    .84 

47.30  -.86 
46.43     .87 

45-55    -87 

44.69  .85 

43.86    .80 

4309  --74 
42.39  .65 
4»-79  -55 
41.29  .43 
40.93     .99 

40.71  -.14 
40.64  +.fri 
40.74  .18 
41.00  .54 
41.42      .50 

42.00  +.64 
42.7*  -77 
43-54  +-«7 


Declifudon 


+76     8 


64.7  -4.3 

62.7  1.8 
61.2  I.I 
60.4  —0.5 
6o.2  -1-0.2 

60.8  -fO-Q 

62.0     1.5 

63.7  a.o 
66.0    a.4 

68.6  3.8 

71.6-1-3.0 

74-7    5-» 

77.8  5.f 

80.9  3.0 

83.8  t.8 

86.4 -H^5 

88.7  1.1 
90.6     X.6 

92.0  1.2 

92.9  Oi.6 

93-3 -H>.  I 

93.1  -0.3 

92.4  a9 

91.2  i.s 

89.5  a.o 

87.3  -4.4 

84.8  2.8 
81.8      3.2 

78.5  3-4 

74-9    3.7 

71. 1  -  3.8 

67.3  3.9 

63.4  3.S 

59.6  3.7 
56.0     3  5 

52.7 -3. » 
49.8     9.6 

47-4  -»•« 


a*Centaari  (mean.) 


RiKht 
Aftceosion. 


b      ID 

14  32 

30.71  -f.j6 
31.29     .58 

31.88  .59 
32.46     .58 

33-03     .55 

33-57  '♦-•S* 
34.07    .48 

34-53    -43 

34-93  -38 
35.28    .32 

35.56  +.«6 

35-79  •» 
3596  .14 
36.07  .06 
36. 1 1  -f.oa 

36. 10  —,03 
36.03     .10 

35.89  .16 

35-71  •«» 
35.48     .25 


35-21 
3490 
34-58 
34-25 
33-93 


•29 

.33 
.33 
•3« 


33.63  -.28 

33-37  •«3 
33-«6  .17 
33.02  .10 
32.96  -.ox 

32.99 +.07 
33-H  '^7 
33-33  -^ 
33-^4  -35 
34-03     -43 

34-49 +-40 
3501     -54 


DccHnation 


—  60    24 


14.0    ao 

14.3  ^5 
15.0  1.0 
16.2     1.4 

17.8     1.8 

19.8  -  t.i 

22.0  S.4 

24.5  2.6 
27.2     2.7 

29.9  2.8 

32.8  —2.9 

35.6  a.8 

38.4  a.7 

41. 1  2.6 

43.7  «-4 

46.0  -2.2 

48.1  1.9 

49.9  1.6 

51.4     «-3 

52.4  0.9 

53.1  ~0-4 

53-3    0.0 

53.1   fo,4 

52.5  *»-9 
51-4      >-3 

49.9  +1.6 
48.1  1.9 
46.0  3.2 
43-«    »-3 

41.4    2.4 

30.042.3 

36.8  a.a 

34-7     «-9 

32.9  1.6 
31.4      X.2 

30.4  +o,S 
20-9  +n.  1 


r  Bootts. 


Ricbt 
Atcenftion. 


Declination 


35-57 +-57       20.8    0.1 


h     m  •        ' 

14  40    +27   30 


26.59 +.32 
26.92    .34 

27.27  .35 
27.62  .34 
27.96    .53 

28.28  +.31 
28.58  .99 
28.85     .«6 

29.09  .S2 
29.30      .18 

29.47  +.15 
29.60      .11 

29.69  .oB 
29.75  -o* 
29.78  +.01 


29.78 
29.74 
29.68 
29.59 
29.48 

29- 34 

29.2f> 
29.04 

28.87 
28.70 

28.55 
28.41 
28.29 
28.21 
28.16 


.02 
.05 
.08 
.10 
.12 

•«4 

•15 
.16 

•17 
.16 

-•«5 
•«3 

.10 

.06 

-.oa 


28.16  +.OJ 

28.21  .OB 
28.32  .ij 
28.47  .iS 
28.68  .24 

28.93  f.27 

29.22  .30 
29-54  -♦■•33 


28.7  -  t.6 
26.2     2.3 

• 

24.1  1.9 

22.4  1.5 

21.2  0.9 

20.5  0.4 

20.3  +0.1 

20.6  0.6 


21.4 
22.6 


t.o 
l>4 


24.2  +1.7 
26.0  1.9 
27.9     S.O 

30.0  CI 

32.1  2.1 

34.x  4-2.0 
36.0     I  8 

37.8  1.6 

39-2  1.3 
40.5     I.I 

41.4  -HxS 
42.0     0.4 

42.3  +0.1 

42.2  -O.j 

41.7  c6 

40.9  —  i.o 

39.8  1.3 

38.3  1.6 

36.5  t.o 

34-3    «-J 


31.9 
29.3 

26.4 

23-5 
20.5 


2-5 

2.7 
a. 9 
3.0 

J.O 


a*  Librae. 


Ricbi 
AsccnMon. 


Declination 


17-5  ^9 
14.7  2.7 
12.0    1.5 


m 


14  45     -15  36 


7.06  +.33 

7-39    -34 

7-74  -35 
8.09    .34 

8.42    .33 

8.74  +.31 
9.04     .28 

9-3X  •«* 
9-55  •«3 
9.77    .20 

9.95  4-.  17 
lo.to  .14 
10.23    *" 

10.33   •<* 
10.39  .05 

10.43  4-.oa 


38.6 
40.2 
41.9 
43-6 
45-2 

46.8 
48.2 

49-4 
50.5 

5«-4 


•5 

.6 

•7 
.7 
.6 

.5 

-3 
.2 

.0 
0.8 


52.2-0.6 
52.7  0.$ 
53.1  0.3 
53-3  0.2 
53-5 -o.' 

53-5    0-0 


10.44  •«*> '  53-4  +«•" 

10.42  .03  {  53.3    a2 

10.38  .06 '  53.0    0.3 

10.31  .dl^  52.7    o.) 


10.22 ' 
10.  XI 
9.98 
9.85 

9-71 

9-59 

9-47 
9.38 

9-32 
9.30 


•-10 
.11 
.«3 
•13 
-U 

.13 
.10 
.07 

•04 
.00 


9.33  +.05 
9.41       .10 

9-53    -'S 

9.71       .20 

9-94     •«5 

10.21  +.7^ 
10.51  .31 
10.83  +-33 


524  +«.4 
52.0     0.4 

51.5  0.5 
51.0  O.S 
50.5    0.5 

50.0  +0.5 

49-5    •■4   i 

49.1  a4 
48.7  0.3 
48.5+0.1 

48.5  —0.1 

48.7  O.S 
49-2    0.5 

49.8  0.8 
50.7     1.0 

51.9  -i.t 
53-2    1.4 

54-7     »-5 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


Aug. 


0.8 
10.8 

20.8 

30.8 
9-7 

19.7 
29.7 
10.7 
20.6 
30.6 

9.6 
19.5 

295 

9.5 

19.5 


29.4 

June     8.4 

18.4 

28.4 

July      8.3 


18.3 
28.3 
7-2 
17.2 
27.2 


p  Ursae  Minoris. 


Right 
Ascension. 


Sept. 

6.2 

16. 1 

26.1 

Oct, 

6.1 

16. 1 

26.0 

Nov. 

5.0 

15.0 

24.9 

Dec. 

4.9 

14.9 
24.9 

34.8 


h      m 

s 

59.05  +.71 

59.82  .80 

60.65  '85 

61.52  .88 

62.41  .87 

63.27  +.84 
64.08  .78 
64.82  .68 
65.45     '57 

65.97  -45 

66.34  +-31 
66.58  .16 
66.68  +.oa 
66.63— .la 
66.45    .as 

66.14  ~*3? 
65.71  .48 
65.18  .57 
64.57  .65 
63.88    .71 

63.14 -.76 
62.36  .79 
61.56  .80 
60.76    .79 

59.98  .76 

59.24 -.71 

58.55     -65 

57-94  -57 
57.42    .46 

57.01    .35 

56.73  -.ai 
56.59 -.07 
56.59 +.08 

56.75    -23 

57.06  .38 

57.51  +.5a 
58.10  .64 
58.79  +.74 


Declination 
North. 


+74  34 


25.3  -a.6 
23.0  2.1 
21.2      X.5 

20.0  0.8 
19.6— O.I 

19.8  +0.6 
20.7     I. a 

22.1  X.8 

24.2  a.3 

26.7  a.6 

29.5  +a.9 
32.5  3.1 
35-7    3.2 

38.8  3.1 

41.9  a.9 

44.7  +2.7 
47.2     a.3 

49.4  1.9 

51.1  1.5 
52.4     i.o 

53-1+0.5 

53-3 -0.1 
53.0    0.6 

52.2  I.I 

50.8  1.6 

49.0— a.  I 
46.7    2.5 

44.0  3.9 

40.9  3.a 

37-5    3.5 

33-9-3.7 

30.1  3.8 

26.2  3.9 
22.4  3.8 
18.7    3.6 

15-2-3.3 
12. 1    a.9 

9.4-2.5 


p  Bootis. 


Right 
Ascension. 


h     m 
14   58 


1.37 +-33 
1.72  .36 
2.09     .38 

2.47     .38 

2.85  .37 

3.22  +.36 

3-56  .33 
3.88  .30 
4.15     .a6 

4.39    •«« 

4.59 +.18 

4-75    -13 

4.86  .09 

4.92  .05 
4.95  +•<>» 

4.93  -.03 
4.88  .07 
4.79    .11 

4.67  .14 
4.52    .16 

4*34  --'9 
4.15    .20 

3.94  .ai 
3.72  .aa 
3.50    •«« 

3.28  -.ai 
3.08  .18 
2.91  .15 
2.78     .la 

2.68  .07 

2.64  — .oa 

2.65  +.04 
2.72  .10 
2.85  .16 
3.04    .aa 

3.28  +.a7 

3-57  -31 
3.90  +.34 


Declination 
North. 


+40  47 

42.8  — a.8 

40.1  a.4 

37.9  a.o 

36.2  1.4 

35-1    0-8 

34.6  —o.a 
34.6  +0.4 

35-3    0-9 
36.5    1.4 

38.1     1.8 

40.1  +2.2 

42.5  a.4 

45.0  a.6 

47.6  a.6 

50.2  a.6 

52.8  +a.5 

55.1  a.a 

57.3  3.0 

59-1     1.7 

60.6  1.3 

61.7  +0.9 

62.4  0.5 

62.7  +0.1 
62.5—0.4 

61.9  0.8 

60.9— 1.3 

59-4     >-7 

57.6  a.i 

55-3    2-4 

52.7  2.8 

49.8  —3.0 
46.7    3.3 

43-4    3-4 
40.0    3.4 

36.5  3.4 

33-2  -3.2 
30.0    3.0 

27.2  — a.7 


P  Librae. 


Right 
Ascension. 


h      m 
15    II 


24.15 +.30 
24.47  -32 
24.80     .33 

25.13  -33 
25.46     .33 

25.78  +.31 
26.08  .39 
26.36     .37 

26.62  .34 

26.85       .33 

27.05  +.19 
27.22      .16 

2737  n 
27.49     .10 

27.58       .07 

27.63  +.04 

27.66 +.oa 
27.67  —.01 
27.64  .04 
27.58     .07 


27.50 
27.40 
27.28 
27.14 
27.01 


.09 
.11 
.13 
•X4 
•14 


26.87  -.13 

26.74      .13 

26.64  .09 
26.56  .06 
26.51  — .oa 

26.51  +.03 

26.56    .07 

26.66      .13 

26.80  .17 
27.00      .33 

27.23 +.36 
27.51      .39 

27.81  +.31 


Declination 
South. 


—    90 

3.8  -1.6 

5-4  1-7 

7.1  1.6 

8.7  1.6 
10.2  1.4 

11.6  -1.3 

12.7  I.I 

13-7    0-8 
14.4    0.6 

14.9    0.4 

15.2  -0.3 

15.3  0.0 
15.2+0.1 

15.0  0.3 

14.7  0.4 

14.3+0.4 

13.8  0.5 

13-3    0-5 

12.8  0.5 

12.3  0.5 

II. 8 +0.5 

1 1.4  0.5 

10.9  0.3 

10.5  0.4 

10. 1  0.3 

9.8  +0.3 

9.5  0.3 
9.4  +0.1 
9.4  -0.x 

9.6  0.3 

9.9  -0.5 
10.5  0.7 
1 1.3    0.9 

12.3  I.I 

13.4  X'3 

14.8  —1.4 
16.3  1.6 
17.9 -1.7 


fi^  Bootis. 


Right 
Ascension. 


h     m 
15    20 


33.20  +.31 

33-52    .34 

33-87    -36 

3423  -36 
34.60     .36 

34.96  +.35 

35-30  -33 
35.62     .30 

3590  'V 
36. 16     .S4 

36.37  +.ao 
36.55     .16 

36.69  .13 
36.78  .08 
36.84  +.04 


36.86 
36.83 

36.77 
36.68 

3655 


.00 

-.04 

.08 

.XX 

•X4 


36.40 -.17 
36.22  .X9 
36.02  .to 
35-8i  .ax 
35-59    -ax 

35.38 -.ax 
35- 18  .x9 
35.00    .17 

34-85  -JS 
34-73    -09 

34.67  -.04 
34.66  +.oa 
34.70  .07 
34.80  .x3 
34.96    .19 

35.18 +.84 

35-44    -a* 
35-74  +.3a 


Declination 
N«rtk. 


+37  43 


72-5  -«-9 

69.7  3.6 

67.4  t.1 

65.5  1.6 
64.2  X.X 

63-4  -0-5 
63.2  -H>.i 

63.6  0.7 
64.6  i.a 
66.0    1.6 

67.8+3.0 
7ao   t.3 

72.5  1.5 
75-0   t.6 

77.6  t.6 

80.2+3.3 

82.7  M 
84.9  a.x 
86.9  1.8 
88.6    I.S 

89.9  \\.\ 
90.9   0.7 

91-4  -^^ 
91.5  -«.i 

91.2  A.S 

90.5  -X.0 

89.3  14 

87.8  xJ 
85.8  a.1 
83.5    t-S 


80.8 -4J 
77.9    8^ 

74-7    M 

71-5   3-3 
68.1    3.3 


64.8 
61.6 

58.7 


3-0 
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>•  Ursae  Minoris. 

a  Coronae  Borealis. 

a  Serpentis. 

e  Serpentis. 

Mean 
Solar 

Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

0        * 

h      m 

0        » 

h      m 

0         # 

h     m 

0        * 

15   20 

+  72    II 

15    30 

+27   3 

15  39 

+  6  44 

15  45 

+  4  47 

n.      o.g 

s 
5177  +-55 

m 
51.4  -30 

s 
16.58  +.29 

** 
36.7  -2.8 

8 
8.19  +.28 

58.7  -2.2 

8 

37-36 +.27 

n 
16.4  -2.x 

I0.8 

52.39     -65 

48.7      2.4 

16.89    .31 

34-1     a-5 

8.49      .30 

56.6      2.0 

37-65  .30 

14.4      2.0 

20.8 

5308     .7a 

46.6      X.9 

17-21    .33 

31.7    2.1 

8.79      .31 

54-6    1-9 

37-95    .31 

12.5      1.8 

30.8 

53.83     .76 

45.0      1.2 

17-55     -34 

29.8     1.7 

9.11      .32 

52.8     1.6 

38.27    .32 

10.7     1.6 

;b.     9-8 

54-6o     .77 

44.1  -0.6 

17.89     .34 

28.3     1.2 

9-43    -32 

51.3  1.3 

• 

38.59    .3a 

9.2   1.3 

19.7 

55-37  +.?« 

43.9+0-1 

18.22  +.33 

27-3  -0-7 

9-75  +.31 

50.1  —1.0 

38.91  +.31 

8.0  -X,0 

29.7 

56.11     .7a 

44.3     0.8 

18.54     .31 

26.9  —0.2 

10.05    -30 

49.3   0.7 

39.21     .30 

7-2    0.7 

ar.    X0.7 

56.80    .65 

45-5    x-4 

18.84      .29 

26.9  +0.3 

10.34    -^ 

48.8—0.3 

39.50    .28 

6.6  —0.3 

20.6 

57-42    .57 

47.2    2.0 

19.11    .26 

27.5     0.8 

10.60    .25 

48.7  +0.1 

39.77    .26 

6.5    0.0 

30.6 

57-95    -47 

49-4    «-4 

19.36   .23 

28.5     1.2 

10.85     -23 

48.9    0.4 

40.02    .33 

6.6  +0.3 

)r.      9-fi 

58.36  4--36 

52.0  +2.8 

19.57  +-«> 

29.9  +1.6 

11.06 +.20 

49.5  +0.7 

40.24  +.21 

7.1  +0.6 

19.6 

58.67     .34 

54.9    3.0 

19.75  .17 

31-7    1-9 

11.25     -'8 

50.3    0.9 

40.43      .18 

7.8    0.8 

29.5 

58.85  +.12 

58.1    3.2 

19.90    .13 

33-6    2.1 

11.41     .IS 

51.3  1.1 

40.60    .15 

8.8    X.O 

ay      9*5 

58.91     .00 

61.3    3.2 

20.01     .10 

35.8    2.2 

11.55     •" 

52.5      1.2 

40.74      .12 

9.8    x.x 

19-5 

58.85  -.la 

64.4    3.1 

20.09    .06 

38.1    2.2 

11.65     .09 

53-8    1.3 

40.85      .10 

ii.o    x.a 

29.5 

58.67  -.83 

67.5  +2.9 

20.13  +.03 

40.3  -!-2.2 

11.72 +.06 

55.1 +1-3 

40.93  +.07 

12.3  +1.3 

ne     8.4 

58.39     -33 

70.3     2.6 

20.14  —.01 

42.4      2.1 

11.77 +.03 

56.5     1-3 

40.99  +.04 

13.6    x.a 

18.4 

58.01      .43 

72.7    a-3 

20.12    .04 

44.5       1.9 

11.78     .00 

57-8    1.3 

41.00      .00 

14.8    x.a 

28.4 

57-53    -sa 

74.9     1.9 

20.06    .07 

46.3      1.7 

11.76 -.03 

59.0      X.2 

40.99  -.03 

15.9    x.x 

ly     8.3 

56.99    .58 

76.5    X.4 

19.98      .10 

47.9      1.4 

11.71     .06 

60.1     X.O 

40.95    .06 

17.0      X.O 

18.3 

56.38  -.63 

77.7  +0.9 

19.86 -.13 

49.2  +I.I 

11. 63 -.09 

61.0+0.8 

40.88  -.09 

17.9  +0.9 

28.3 

5572     -67 

78.4  40.4 

19.72  .15 

50.2      0.8 

11.53     •" 

61.8      0.7 

40.78      .XX 

18.7    0.7 

g.      7-3 

55.03     .70 

78.6—0.1 

19.56  *.I7 

50.8      0.5 

11.41     .13 

62.4      0.5 

40.66    .13 

19.4    0.5 

17.2 

54-33     -71 

78.3    0.6 

1939     -»8 

51. 1  +0.1 

11.27     -M 

62.9      0.3 

40.52   .14 

19.8    0.4 

27.2 

53.62     .70 

77.4     i.i 

19.21     .18 

51.1  -0.2 

II. 12     .15 

63.1  +0.1 

40.37  .15 

20. 1  +o.a 

pt.     6.2 

52.93  -.67 

76.0  -1.6 

19.02  -.18 

50.7  -0.6 

10.97  -.15 

63.2  —0.1 

40.22  -.15 

20.2    0.0 

16.2 

52.28     .63 

74.1     2.1 

18.85     .16 

49.9     I.O 

10.83     .14 

63.0      0.3 

40.08     .14 

20.1  -0.2 

26.1 

51.68     .56 

71.8    2.5 

18.70     .14 

48.7     1.3 

10.70     .12 

62.6      0.5 

39.95      .12 

19.7    0.5 

t.      6.1 

51.16     .48 

69.1     2.9 

18.56     .11 

47.2     1.7 

10.59     .09 

61.9     0.8 

39.83      .09 

19. 1    0.7 

16.1 

50.72     .38 

66.0    3.2 

18.47     .07 

45.4     2.0 

10.52     .03 

61.0      X.O 

39.76      .06 

18.4    0.9 

26.0 

50.39  -.27 

62.6  —3.5 

18.42  —.03 

43.2-2.3 

10.48  —.01 

59.8  -1.3 

39.72  -.02 

17.3-1.1 

>v.      5'0 

50.17     .15 

58.9     3-7 

18.41  +.02 

40.7     2.6 

10.49  +.03 

58.4    1.5 

39.72  +.03 

16.1     1.4 

15.0 

50.09  —.02 

55-2    3.8 

18.46     .07 

38.1     2.8 

10.55     .08 

56.8    1.7 

39.77      .08 

14.6    1.6 

25.0 

50.14  +.12 

51-3    3-8 

18.56     .13 

35-2    a.9 

10.65     .13 

55.0   1.9 

39.88      .13 

12.9    1.8 

c.      4-9 

50.32     .25 

47-5    3.7 

18.71     .18 

32.2    3.0 

10.81     .17 

53.0      2.1 

40.03      .17 

1 1.0     x.9 

X4.9 

50.64  +.38 

43-9-3.5 

18.92  +.22 

• 

29.2  —2.9 

11.01  +.22 

50.9-2.1 

40.22  +.22 

9.1  —2.0 

24.9 

51.08     .50 

40.6    3.2 

19.16     .26 

26.3    2.8 

11.25     .26 

48.7      2.2 

40.46      .25 

7.0    2.1 

34-9 

51.63  +.59 

37.6  -2.8 

19.44  +-30 

23.5  -2.7 

11.52  +.28 

46.6  —2.1 

40.73  +.28 

4.9  —2.0 
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CUrsae  Minoris. 

£  Coronae  Borealis. 

6  Scorpii. 

i9»  Scorpii.            1 

Mean 
Solar 
Date. 

( 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

DecIinatioQ ' 
Stmtk. 

1 

h      m 

0         f 

h      m 

e 

h     m 

0        » 

h      m 

1 

•          r. 

1 

t 

15  47 

+78     6 

15  53 

+  27     10 

15  54 

—  22    19 

15  59 

—  19    31. 

Jan. 

o.g 

s 
42.68+  .67 

H 
29.6-3.1 

s 
16.34  +.27 

28.9  -2.8 

8 
10.30  +.30 

36.6  —0.8 

s 
22.67  +.29 

m 

\ 

20.0  -0.9 

10.9 

43.44     .83 

26.7      2.6 

16.62     .30 

26.2     2.6 

10.61      .33 

37.6    x.o 

22.97     -31 

21.0     I.O 

20.8 

44-34     -95 

24.4       2.1 

16.93     .32 

23.8     2.2 

10.95      .34 

38.6    x.x 

23.30     .33 

22.1     X.I  ■ 

30.8 

45.34   1.03 

22.6      1.5 

17.26     .33 

21.7     1.8 

11-30     -35 

39-7    i.x 

23.64     .34 

23.2     I.I 

Feb. 

9.8 

46.41    Z.08 

21.4  .  0.8 

17-59    .33 

20.1     X.3 

11.65     .35 

40.8     x.x 

23.99     -34 

24.4     X.I 

19.7 

47.50+1.09 

20.9  —0.1 

17.92  +.32 

19.0  —0.8 

11.99 +-34 

42.0— x.x 

24.32  +.33 

25.5  -X.I 

29.7 

48.59  X.06 

21. 1  +0.5 

18.25    •31 

18.4  —0.3 

12.33     -33 

43-1     x.o 

24.65     .33 

26.5     lA 

Mar. 

10.7 

49.62     .99 

22.0      1.2 

18.55    -30 

18.4  +0.2 

12.64     .3x 

44.1     x.o 

24.97     .31 

27.5    ••9 

20.7 

50.56     .89 

23-4     '-7 

18.84    .27 

18.9     0.7 

12.95     -29 

45.0    0.9 

25.27     .99 

28.3    a8 

30.6 

51-39     .75 

25.4     2.2 

19. 10    .25 

19.8     z.x 

13-23     .27 

45.8    0.8 

25.55     •«? 

29.0    a6 

Apr. 

9.6 

52.07+  .60 

27.9  +2.6 

19-33 +•« 

21.2 +1.5 

13.48  +.24 

46.6  -0.7 

25.80 +.t4 

29.6  -a$ 

19.6 

52.58      -43 

30.7     2.9 

19.54     -19 

22.9      1.9 

13.71     .22 

47.2    0.6 

26.03     •» 

30.0    a4 

29.6 

52.92      .25 

33-8    3.1 

19.71     .15 

24.9      2.1 

13.92     .X9 

47-7    0-5 

26.24     .X9 

30.4    cs 

May 

9-5 

53.08+  .06 

37-0    3-2 

19.84      .X2 

27.1      2.2 

14.09     .x6 

48.1    a4 

26.41     .x6 

30.6    0.2 

19.5 

53.05-  .12 

40.2    3.2 

19.94      -OS 

29.4      2.3 

14.23     .X3 

48.5    0.3 

26.55     .X3 

3a8    ai 

29.5 

52.84—  ,30 

43-3 +3-0 

20.01  *+.05 

31-7+2.3 

14.34  +.09 

48.7  -o.a 

26.67 +.10 

30.9  -ai 

June 

8.4 

52.46      .46 

46.3    2.8 

20.04  +.01 

34.0      2.2 

14.42     .06 

49.0    o.t 

26.75     .06 

30.9   ao 

18.4 

51.92      .61 

49.0    2.5 

20.03  ""-02 

36.2      2.1 

14.46  +.02 

49.1    ax 

26.79  +.c»3 

30.9    ao 

28.4 

51-23      -75 

51.3    2.1 

20.00    .06 

38.2       1.9 

14.47  —-O' 

49.2  'O.Z 

26.81  —.ox 

30.9  -H>.i 

July 

8.4 

50.42      .87 

53-2    X.7 

19.92     .09 

39.9     X.6 

14.44     -05 

49-3    0.0 

26.78     .04 

3a8   at 

18.3 

49-50-  -96 

54.7  +1.2 

19.82  -.12 

41.4 +X.3 

14.37  -08 

49.2  +O.X 

26.72  -.07 

30.6  -ho.x 

28.3 

48.50    X.04 

55-7    0-7 

19.68      .15 

42.6     x.o 

14.28      .XX 

49.1    o.a 

26.63     .xo 

30.4    ax 

Aug. 

7-3 

47.43    1.09 

56.2  +0.2 

19-53      .17 

43.4  0.7 

14.16     .X3 

48.9     0w2 

26.52      .13 

30.2    a5 

17-3 

46.32     X.I2 

56.2  -0.3 

19-35      -18 

43-9 +0-3 

14.02     .15 

48.6    0.3 

26.38     .X4 

29.9    <>-3       i 

27.2 

45.20     X.I2 

55.7    0.8 

19.16      .19 

44.1  — O.X 

13.87     .16 

48.3    0.4 

26.23    .15 

29.6    a4 

Sept. 

6.2 

44.09— X. 09 

54.6-1.3 

18.97  ~"-'9 

43.8  -0.4 

13.71  -.x6 

47.9  +0.4 

26.08  -.x6 

29.2404 

16.2 

43.02     1.04 

53-1     1-8 

18.79     .18 

43.2     0.8 

,    13-55     .15 

47-4    0-5 

25.92     .15 

28.8    04 

26.1 

42.02       .96 

51.0    2.2 

18.62     .16 

42.2      X.2 

13.42     .13 

46.9    0.5 

25.78     .X3 

28.4    04 

Oct. 

6.1 

41.10     .86 

48.6    2.6 

18.47     .13 

40.9     i.s 

13.30     .10 

46.4    0.5 

25.66     .xo 

28.0    04 

16. 1 

40.30      .73 

45.8    3.0 

18.35     -10 

39-2     X.9 

13.22     .06 

45-9    0.4 

25.58     .06 

27.6   a5      1 

26.1 

39.65-  .58 

42.6-3.3 

18.27  —.05 

37-1 -2-2 

13.18 -.01 

45-5+0.3 

25-54  -.o« 

27.440.1 

Nov. 

5.0 

39.15      .40 

39-1     3.5 

18.24     *<^ 

34-8    2.5 

13.19 +.04 

45.2      0.2 

25.54  +.03 

27.240.1  j, 

15.0 

38.84      .22 

35-5    3.7 

18.26 +.05 

32.2    2.7 

13.25     .09 

45.0+0.1 

25.60    .08 

27.2 -0.x  I* 

25.0 

38.72-  .02 

31-8    3.7 

18.34     -'° 

29.4    2.9 

13-37    -M 

45.0  —O.I 

25.71     .13 

27.4    as  1, 

Dec. 

5.0 

38.80+  .18 

28.0    3.7 

18.46     .15 

26.4    3.0 

13-54    *^9 

45-3    0.3 

25.86    .x8 

27.8    M  I 

14.9 

39.08+  .38 

24-4  -3-5 

18.64  +-20 

23.5-3.0 

13.76 +.24 

45-7  -0-5 

26.07  +.a3 

H 

28,3-^ 

24.9 

39-56     .57 

20.g    3.3 

18.87     -24 

20.5    2.9 

14.02    .28 

46.3    0.7 

26.33     .47 

29.1    oJ 

34-9 

40.21+  .72 

17.8  —2.9 

19.13 +.28 

17.7-2.7 

14.31  +.31 

47.2  -0.9 

26.61  +.30 

1     29.9-^11 
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Groombridge  2320. 

(^Ophiuchi. 

T  Herculis. 

9  Draconis. 

Mean 
Solar 

Date. 

i 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

16   5 

+68     4 

h      m 

16     8 

0        1 

-  3  25 

h      m 
16    16 

0         » 

+46  33 

h     ID 
16   22 

0        1 
+61    44 

1.        0.9 

s 
59-82  +.39 

It 
42.5-3.3 

8 
53.07  +.26 

44.2  -X.7 

s 
35.80  +.27 

2I.I-3.3 

8 
33.24  +.31 

1* 
39-2  -3.4 

10.9 

60.26    .48 

39.4     «-9 

53.34     -29 

45.9     1.7 

36.09    .31 

18.0         2.9 

33.59      .38 

35-9    3.0 

20.8 

60.78    .55 

36.7     a.4 

53.64     .31 

47.5     X.6 

36.42     .35 

15.2     2.5 

34.00      .44 

33.1    2.6 

30.8 

61.36    .60 

34.6     1.8 

53.96     .32 

49-1     1.4 

36.78    .37 

12.9    2.0 

34.47      -48 

30.8    2.0 

t>.      9-8 

61.98    .63 

33.1     1.2 

54.28     .32 

50.4     X.3 

37.17     -39 

II. 2      X.S 

34.96      .51 

29.0    X.4 

19.8 

62.61  +.64 

32.3-0.5 

54-59  +.31 

51.6—1.0 

37.56  +.39 

10.0  —0.8 

35-48  +.52 

27.9  -0.8 

29.7 

63.25    .63 

32.1 +o.a 

54.91    .30 

52.5     0.8 

37-95    .38 

9.5  -0.2 

36.00      .51 

27.5-0.1 

r.    10.7 

63.87     .59 

32.6    0.8 

55.20    .29 

53.1     0.5 

38.32    .36 

9.6+0.4 

36.51      .50 

27.7  +0.6 

20.7 

64.44     .54 

33-8    1.5 

55-49    .«7 

53.5  -0.2 

38.67    .34 

10.4    x.o 

37.00      .46 

28.6      X.2 

30.7 

64.96     .48 

35.6    a.o 

55.75    .25 

53.6    0.0 

39.00     .3x 

II.7     x.6 

37-44    -42 

30.1    X.8 

r.      9-6 

65.40  +.40 

37.8  +a.5 

55.99  +.23 

53-5  +0-3 

39-30 +-27 

13.5  +2.0 

37.83  +.36 

32.2  +2.3 

19.6 

65.76     .3a 

40.5     a.8 

56.21    .21 

53-1    0.5 

39-55    .23 

15.8    2.4 

38.16    .30 

34-7    2.7 

29.6 

66.04     '^ 

43-5    3.1 

56.40    .18 

52.5    0.6 

39.76    .18 

18.4    2.7 

38.42    .23 

37-6    3.0 

y      9-5 

66.21     .13 

46.6     3.a 

56.57     .'5 

51.8    0.8 

39-92    .14 

21.2     2.9 

38.62    .16 

40.7    3.2 

195 

66.29 +.03 

49-9    3.3 

56.71     .12 

51.0    0.9 

40.04    .09 

24.2     3.0 

38.74    .08 

43-9    3.2 

29.5 

66.27— .07 

53.2  +3.a 

56.82  +.09 

50.2  +0.9 

40.10 +.04 

27.2  +3.0 

38.78  +.0X 

47.1+3.2 

le     8.5 

66.16    .16 

56.3    3.0 

56.90     .06 

49-3    0-9 

40. 12  -  .01 

30.2     2.9 

38.75  --07 

50.3    3.1 

18.4 

6595     -as 

59.2    2.8 

56.94  +.03 

48.4    0.9 

40.09    .06 

33-0     2.7 

38.64    .X4 

53.4    2.9 

28.4 

65.66    .33 

61.8    2.4 

56.95     .00 

47.5    0.8 

40.01      .10 

35.6     2.5 

38.47    .sx 

56.1    2.7 

y     8-4 

65.30    .40 

64.1    a.o 

56.93  -.04 

46.7    0.8 

39.88    .15 

37.9     2.x 

38.23     .27 

58.6    2.3 

18.4 

64.86  —.46 

65.9  +1.6 

56.88  -.07 

46.0  +0.7 

39.72  -.X9 

39.8  +1.8 

37.93  --32 

60.7  +X.9 

28.3 

64.37    .51 

67.3    1.1 

56.79     .10 

45.4    0.6 

39-51     .22 

41.4     1.3 

37-58     .37 

62.3    1.4 

;.     7-3 

63.83     .55 

68.2    0.6 

56.68      .12 

44.8    0.5 

39.28     .25 

42.5    0.9 

37.19     -41 

63.5    0.9 

17-3 

63.26    .58 

68.6+0.1 

56.55      .14 

44.4    0.4 

39.02     .27 

43.2+0.5 

36.76     .44 

64.2  +0.4 

27.2 

62.68    .59 

68.5  -0.4 

56.41      .15 

44.0    a3 

38.74     .28 

43.5    o-o 

• 

36.32     .45 

64.4  — O.X 

)t.     6.2 

62.08  —.59 

67.8  -0.9 

56.26  —.15 

43.8  +0.2 

38.45  -.28 

43.2  -0.5 

35.86 -.45 

64.0  —0.6 

16.2 

61.50    .56 

66.6    1.4 

56.10      .14 

43.7    0.0 

38.17     .27 

42.5     x.o 

35-41     -44 

63.2     I.X 

26.2 

60.95     .53 

65.0    1.9 

55.96      .13 

43.7-0.1 

37.90    .26 

41-3     ».4 

34.98     .42 

61.8     1.6 

t.       6.1 

60.45     .47 

62.8    2.4 

55.84      .11 

44.0    0.3 

37.66     .23 

39-6    1.9 

34-57     -38 

60.0    2.1 

16. 1 

60.01     .40 

60.3    2.8 

55-75    -07 

44-3    0-5 

37-45    -'9 

37-5    2-3 

34.22     .33 

57-7    2.5 

26.1 

59.64  -.3a 

57.3-3.1 

55.70  -.03 

44-9  -0-7 

37.28  -.14 

35-0  -2.7 

33.92  -.26 

55.0  -2.9 

V.      5-1 

59.36      .M 

54.0    3.4 

55.69  +.01 

45.7    0.9 

37.17    .08 

32.1    3.0 

33.70     .19 

51.9    3-2 

15.0 

59.19    .la 

50.5    3.6 

55.72    .06 

46.6    x.x 

37.12  -.02 

29.0    3.3 

33-55    -w 

48.5    3.5 

25.0 

59.13 -.01 

46.8    3.7 

55.81     .11 

47.8     1.2 

37.13 +.04 

25.6    3.4 

33-49  --01 

44-9    3.7 

c.      5-0 

59.18  +.11 

43.0    3.8 

55.95    .16 

49.1     1.4 

37.21    .11 

22.1    3.5 

33-53  +-08 

41.2    3.7 

14.9 

59.35  +.M 

39.3-3.7 

56.13 +.20 

50.6  —1.5 

37.36 +.17 

18.6  -3.5 

33.65  +.17 

37-5  -3.7 

24.9 

59.62    .33 

35.7    3.5 

56.35    -24 

52.1     1.6 

37-56    .23 

1 5. 1    3.4 

33.87    .26 

33-8    3.5 

34-9 

60.00  +.43 

32.4  -3.2 

56.61  +.27 

53.8-1.6 

37.82  +.28 

1 1. 8 -3.2 

34-17 +-33 

30.4  -3.3 

I 
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Mean 
Solar 
Date. 


]an. 


Feb. 


Apr. 


May 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


0.9 
10.9 
20.9 
30.8 

9.8 


19.8 

29.8 

Mar.    10.7 

20.7 

30-7 


9.6 
19.6 
29.6 

9.6 

19-5 


o  Scorpii. 
(An/ares.) 


RiRht 
Ascension. 


29-5 

June     8.5 

18.4 

28.4 

July      8.4 


18.4 
28.3 

7-3 
17-3 
273 

6.2 
16.2 
26.2 

6.1 
16. 1 

26.1 

5-1 
15.0 

25.0 
5-0 

14.9 
24.9 

34-9 


h      m 
16   23 

s 
0.96  +.a8 

1.27  .31 

1.60  .34 

1.94  .35 

2.30  .36 

2.65  +.35 
3.00     .34 

3-34  -33 
3.67     ,32 

3-97    -30 

4.26  -H.aS 
4.52  .as 
4.76  .aa 
4.97     .19 

5.14     '16 

5.29  +.13 
5-39  09 
5-47  -05 
5.50  +.oa 

5.49  -.03 


5-44 
5-36 
5-25 
5-" 
4-95 


■.06 
.09 
.la 

•15 
.16 


Declination 
South. 


4.79 -.17 
4.62  .16 
4.46     .15 

4-32  .la 
4.21     .08 

4.15 -.04 
4.13  +.01 
4.16  .06 
4.25  .11 
4.40    .17 

4.59 +.22 
4.84  .26 
5.12 +.30 


—  26    12 

n 

8.6  —0.5 
9.1     0.6 

9.8    0.8 

10.6  0.9 

11. 4  0.9 

12.3  -0.9 

1 3. 1  0.9 

14.0  0.9 
14.8    0.8 

15.5  0.8 

16.2  —0.7 

16.8  0.6 

17.4  0.6 

17.9  0.5 

18.4  0.5 

18.8-0.5 

19.2  0.4 

19.5  0.4 
19.8    0.3 

20.1  0.3 

20.2  — o.a 

20.3  —0.1 

20.3  0.0 
20.3+0.1 
20.1     0.2 

19.7  +0.3 
19.3    0.4 

18.8  0.5 

18.3  0.5 
17.7    0.5 

17. 1  +0.5 

16.6  0.4 

16.2  0.3 
15.9+0.2 

15.7  0.0 

15.8  —0.2 
16.0    0.4 

16.4  -0.5 


p  Herculis. 


Right 
Ascension. 


h      m 
16   25 


44.18  +.24 
44.44  .27 
44.72  .a9 
45.02  .31 
45-34     -33 

45.66  +.3a 
45.98  .31 
46.29  .30 
46.58  .a8 
46.86     .a6 

47.1 1  +.a4 
47.34  .ai 
47.54  .18 
47.70  .15 
47.84     .la 

47.94  +.«9 
48.01  .05 
48.05  +.01 

48.04  —.02 

48.00     .06 

47-93  --09 
47.82     .la 

47.68     .15 

47-53  •»? 
47-35     -jS 

47.17  -.18 
46.98  .18 
46.81  .17 
46.65     .14 

46.52       .IX 

46.42  —.07 
46.37  -.03 
46.36  +.02 
46.41  .07 
46.51     .ja 

46.65  +.17 
46.85  .21 
47.08  +.25 


Declination 
North. 


+  21    42 

H 

44.8  — a.7 

42.1    a.s 

39-8    a.a 

37-7  »-9 
36,0    1.5 

34.8  — i.o 

34.0  -0.5 

33-7  0-0 
33-9  +0-4 
34.6    0.9 

35-7  +1-3 
37-1    »-fi 

38.9  1-9 
40.9    a.i 

43'0    2-« 

45.2  -^^,2 

47.4  a.a 

49.6  a.x 

51-6  1.9 

53-4  1-7 

55-0+I-5 
56.3    i-a 

57-4    0-9 

58.1  0.6 

58.5 +o.a 


58.6 

58.3 

57-7 
56.7 

55-4 


A  Draconis. 


RiRht 
Ascension. 


0.4 
0.8 
i.x 
1-5 


53-8-1.8 
51.8  a.i 
49.6  a.  3 
47-2  2.5 
44.6    a.6 

41.9-3.7 

39-1  «-7 
36.5-3.6 


m 


16   28 


•45 
•53 


B 
8.70  +.35 

9.10 

9.60 

0.16         .59 

0.78         .63 

1.43  +.65 
2.09  .65 
2.74         .63 

3-35  -59 
3-92    .53 

4.41  +.46 

4-83  -37 
5.16     .38 

5.40  .18 
5-53 +-08 


5.56 

5-49 
5-32 

5-05 
4.71 


-.03 

.13 
.33 
.31 

-39 


4.28  -.46 
3-79    -58 

3-24    -57 

2.65  .60 

2.03     .63 

1.40  —.63 
0.77  .63 
0.17  .58 
9.60  .54 
9.09    .47 

8.66  —.39 
8.31  .30 
8.07    .19 

7-93  --07 
7.92  +.05 

8.03 +.16 
8.25  .38 
8.59  -^.38 


Declination 
North. 


+68  59 


15-3  -3.4 

12.0   3.0 

9.2   3.6 

6.9  3.0 

5.1    1.4 

4.0  —0.8 

3.6— O.X 

3.8  +0.6 

4-7    »•« 

6.3  1.8 

8.4  +3.3 
10.9    3.7 

13.8  3.0 

16.9  3.3 
20.2    3.3 

23.5  +3.3 
26.7     3.x 

29.7  3.9 

32.6  a.7 

35-1    «-3 

37.2  +X.9 

38.8  1.5 
40.1  1.0 
40.8  +0.5 

41.0— O.X 

40.7  —0.6 
39-8    i.i 

38.5  »-6 

36.6  3.1 

34-3    «-5 

31.6-3.9 
28.5  3.a 
25-1  3.5 
21.5  3.7 
17-8    3.7 

14. 1  -3.7 

10.4    3.5 

7.0  -3.3 


COphiachL 


Right 
Ascension. 


h      m 
16   31 


25.17  +.35 
25.44  .38 
25.74  -30 
26.05  .31 
26.37    -S* 

26.69  -»-.3a 
27.01  .31 
27.32  .30 
27.62  .39 
27.90     .37 

28.16  +.35 

28,40     .33 

28.62  .3X 
28.82       .18 

28.99  .15 
29.12  +.13 

29.23  .09 
29.29     .05 

29.33  +.03 
29.33  — .« 

29.29  —.05 
29.22       .09 

29.12     .XX 

28.99       •13 

28.85     .X5 

28.70  — .X5 
28.54  .xs 
28.39  .14 
28.26  .xa 
28.15     .09 

28.08  -.05 
28.05  .00 
28.07  +.04 
28.14  .09 
28.26     .14 

28.43  +.19 
28.64     .33 


DecUnatioD 
South. 


— 10  21 

m 

30.8  — l.f 

32.0  X.3 

33-3  1-3 
34-5  i-« 
35-7    »-» 

36.7  -0.9 

37-5  0.7 
38.2  as 
38.6  0.4 
38.9-0.1 

38.9  +0.X 

38.8  0.S 

38.5    0-3 

38.1  0.4 

37-6    0-5 

37.0+0.5 
36.5    0.6 

35.9  0.6 

35-3  0-6 
34-8    <».5 

34-3  +<>-5 
33-8    <M 

33-4  0-4 
33-1  0-3 
32.8    0.3 


32.5  +o.a 

32.3  o.t 
32.2+0.1 

32.1  0.0 

32.2  -0.1 

32.4  -0-3 
32.7    <M 

33-2   ^ 
33-8   0.7 

34-7   0-9 

35-7  -»-o 
36.8   1.1  |i 


28.89  +.a6  I     37.9  -X.J 
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a  Triangali 

Aastralis. 

tf  Hercalis. 

s  OphiachL 

eUrsae  Minons. 

Mmui       1 

!W> 

Ur 

!>■ 

Right 

Declination 

Right 

DecUtMtion 

Right 

Declinatioa 

Right 

0«cHnaltoi 

AtccfuJon. 

iumiA, 

Atcenftioo. 

X0ra, 

Atcentioik 
h      m 

ApHA. 

Aiceiuioa. 

AWM. 

' 

h     m 

• 

h     m 

• 

• 

h     m 

• 

16  37 

68  50 

16  39 

+39    6 

16   52 

+  9  31 

16  56 

+  82    II 

Jan. 

0.9 

• 
36.4X  +.57 

m 

9.8  <|-t.8 

• 
18.72  +.«3 

56.2-3.9 

9 

43.94  +-.99 

• 
61.2-9.1 

9 
28.79+  .59 

•• 
72.1-3.4 

■ 

lag 

37.03     .65 

8.2      X.4 

18.97     .«7 

53-1    9.9 

44.18      .93 

59.1    9.1 

29-45     -"o 

68.9     3.1 

20.9 

37-7 «    -Ti 

6.9     1.0 

19.26     .31 

50.3    9.6 

44-44    •«7 

57- »    »-9 

30.39     1.06 

66.0    9.7 

1 

30.8 

38.46    .76 

6.1    0.6 

19-59    .33 

47.9    t.1 

44-72    .»9 

55-3    »-7 

31.57    ««7 

63.5      9.9 

Feb. 

9.8 

39-23    .79 

5-7-H>.« 

19.93    .35 

46.0    1.6 

45.02     .JO 

53-8    1.4 

32.94    1.44 

61.6     1.6 

1 

19.8 

40.03  +.80 

5.7  -o.a 

20.28  -^.35 

44.6— i.t 

45-33  +-S« 

52.6  -t.o 

34-45+»-55 

60.2  -1.0 

1 

29.8 

4a83    .79 

6.1     a6 

20.64     .33 

43-9 -0-3 

45.64       .JD 

51.7    0.7 

36.03    1.99 

59.6-0.3 

Mar 

X0.7 

41.62    .77 

6.9     I.O 

20.99     .34 

43.7 +0-I 

45-94    -y* 

51.2-0.3 

37.63    1.58 

59-5 +0-3 

20.7 

42-38    .74 

8.0     1.3 

21.32     .3a 

44-1    0-7 

46.23    .99 

51.2+0.1 

39.19   1.51 

60.2     a9 

, 

30.7 

43.  xo    .70 

9.5     1.6 

21.64     .30 

45-1     1.3 

46.51    .97 

51.5    0.5 

40.65   1.38 

61.4     1.5 

Apr. 

9.6 

43-77  +  «5 

11.3 -1-9 

21.92  +.a7 

46.6  +1.8 

46.78  4.9S 

52.2  +0.8 

41.96+1.91 

63.2+9^1 

19.6 

44-39    -58 

13.3     1.1 

22.18     .S4 

48.6    9.9 

47.02    .93 

53-2    t.i 

43.07   1.00 

65.5     9.5 

1 

29.6 

44-94    -51 

15.5     1.3 

22.41     .90 

51*0     9.S 

47-24    •«» 

54-4    »-4 

43-96     .73 

68.2    9.8 

Uaj 

9.6 

45-42    .43 

17-9     «-5 

22.59    .16 

53-6    9.7 

47.44    .18 

55.9    1.6 

44-58     .49 

71.2    3.1 

19.5 

45-81    .34 

20.5     1.6 

22.74    .la 

56.3    9.8 

47.61    .15 

57-5    «-7 

44.94+.  .tt 

74-3    3.t 

1 
1 

29.5 

46.iz4'.a5 

23.0  -«.6 

22.84  -I-.O0 

59.2+9.9 

47-75  +-«« 

59-3  4^-7 

45^1-  .07 

77.6+3.9 

Jane 

8.5 

46.32    .16 

25.6     9.6 

22.90  -I-.04 

62. 1    9.8 

47.85    .09 

61.0    1.7 

44.80     .35 

80.8    3.9 

18.5 

46.42  •('•06 

28.2     S.S 

22.91  -.01 

64.9    9.7 

47.92    .05 

62.7    1.6 

44-3«     ••« 

83.9    3.0 

28.4 

46.43  -.o« 

30.6    a.3 

22.89    .03 

67-5    «-5 

47.96  +-.09 

64.3    1.5 

43.57     ••7 

86.8    9.8 

July 

8.4 

46.34    .14 

32.8     S.I 

22.81     M9 

69.8    9.9 

47-95  -•" 

65.8    1.4 

42.58- 1. 10 

89.5    «.5 

X8.4 

46.15 -.83 

34.8  -1.8 

22.70 -.13 

71.9+1-9 

47.92  -.c6 

67.1  +1.3 

41.38—1.30 

91.8+9.1 

28.3 

45.87     .3a 

36.4     1.5 

22.55     •«7 

73.6    1.5 

47-84    -^ 

68.3    I.I 

39-98   1.47 

93-7    «-7 

Aug. 

7-3 

45-52    .39 

37-7    «•« 

22.36     .90 

75.0    I.I 

47-74    •" 

69.3    0.9 

38.43    t.6i 

95.2      t.9 

»7-3 

45.10    .44 

38.6    0.7 

22.15      .99 

76.0    0.7 

47.61    ,14 

70.0    0.6 

36.76    1.79 

96.2    a8 

1 

27-3 

44.63    .48 

39.0  -o.a 

21.9a      .94 

76.5+0.3 

47.46    .rt 

70,5    0.4 

34-99  «-79 

96.7 +«.3 

! 
Sept. 

6.2 

44-«5--49 

38.9+0.3 

21.67— .95 

76.6— ai 

47.29 -.»7 

70.8+0.9 

33.18-1.89 

96.7-^9 

16.2 

43.66    .48 

38.4    0.8 

21.42      .94 

76.2    0.6 

47-n    -i? 

70.8-0.1 

31.36    t.8i 

96.2    a6 

■ 

26.2 

43-19    -44 

37.4     i.a 

21.19     -<3 

75.4    1.1 

46.96    .16 

70.6     0^4 

29.57    »-73 

95-3    »•• 

Oct. 

6.2 

42-77     -39 

36.0    1.6 

20.97      .91 

74.1     1.5 

46.81    .14 

70.1     0.6 

27.85    t.86 

93.8    1.7 

r 

16. 1 

42.42    .31 

•     34.1     t.0 

20.77      .17 

72.4    19 

46.68    .11 

69.4    0^9 

26.25    1.39 

91.9    t.t 

36.1 

42.16 -.«I 

32.0  +t.3 

20.62— .13 

70.3  -"-s 

46. 58 -.08 

68.4— t.i 

S4.80-1.34 

89.5-9.6 

,Nov. 

3-x 

42.00  -.09 

29.6    t.s 

20.51      .06 

67.8    9.6 

46.52     .04 

67.1     1.4 

23.56    f.13 

86.7    9.9 

X5.0 

4»-97  +-03 

27.0    «.6 

20.45  -.03 

65.0    9.9 

46.50  +.01 

65.6    1.6 

22.55     •»7 

83.7    M 

25.0 

42.06    .16 

24.4     t.6 

20,45  -^.o3 

61.9    3.1 

46.53     ,c6 

63.9    1.8 

21.81      .60 

80.3     3-4 

Dec 

1 

5,0 

42.28    .38 

21.8    9.5 

20.51   .09 

58.7     5-3 

4G.61     .11 

62.0    9.0 

21.36-  .90 

76.9    3-5 

1 

15.0 

42.62  +.40 

X9-4  +^-3 

20.63 +.15 

55-4  -S-S 

46.74 +-.1} 

59.9-9.1 

21.22+  .09 

73.S    3.3 

1 
1 

14.9 

43.08    .50 

17.3     t.o 

20.80   .90 

52.1    3.3 

46.92     .19 

57.8    9.1 

21.40     .33 

69.8     3.4 

34-9 

43.63  +.fio 

15-4 +«-7 

21.03  +.95 

4R.9-3.1 

47-13 +-«3 

55.7     9.1 

2I.88f  .63 

66.4     V3 
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FIXED  STABS,  189a 


APPARENT  PLACES  FX)R  THE  UPPER  TRANSIT  AT  WASHINGTOH. 


Mean 

Solar 
Date. 


Jan. 


Feb. 


0.9 
10.9 
20.9 

30-9 
9.8 


19.8 

29.8 

Mar.   10.8 

ao-7 

30-7 

Apr.      9-7 

19.0 

29^ 

Maj     9-^ 

19-6 


)«Ae 


Jnlf 


Aug 


29.5 

6.5 
18-5 

28.4 

8.4 

18.4 

28.4 

7-3 
173 
27-3 


^Hercnlis 


ScpC 


6.3 

16.2 

26.2 

Oct     6.2 

16. 1 

26.1 

Nov.  5-x 
15.1 
25.0 

Dec     5-0 

15.0 
25.0 

34-9 


0      m  ' 
16   57 

t 
44.69  -fun 

45-12  -n 

45-39  -aB 

45-69  .51 

46*01  '3S 

46-34  +.» 

46-68  -53 

47.01  -33 

47-33  -3« 

47.64  .30 


+33  42 

55-6-^.1 

50.7  t-9 
47-9  *-<• 
45-5  " 
43-5    »-7 


42.1 

41.2  0.6 
40.8  — flti 
4I.O-*-ow5 
41-8     uo 


47-93  +-*«  ;  43-1  +1-5 

48.20     -»5  44-9    »-9 

48.43        .S2  i  47.0      X.3 

48-63  .»9     ;  49.5  tj 

48.80     .15  52.1     S.7 


48-93  +.11 
49.01    .07 ; 

4Q.06  +xn  ' 
49.06  —JOl 
49-02     u» 

48-94  —.10 
4b. b2     .14 

48.67       .17 
48.48       .90 

48.28     .n 

48.05  — .s 
47.83     .« 

47.60      .S3 

47-39  •» 
47.21     .17 

47.06  -.13 
46.95  .09 
46.88  -.04 
46.88  -t-.n 
46.92     .07 

47.02  +.13 
47.18  .18 
47.38  +.tj 


54.84^7 

57-^  *-7 
60.3     S.6 

62.9    S.S 

65.2     «.3 

67.44^.0 
69.2     1.7 

70.7  1.3 

71.8  0.9 
72.5    0.5 

72.84^.1 
72.7 -«.3 
72.x  0.8 
71. X  I.S 
69.7     1.6 


67.9 
65.7 
63.2 
60.5 

57-5 


o'  Hercnlis. 


t.3 
S.6 
a.8 
3.0 


54-4  -3.» 
5x3    M 

48.2  —3.0 


Ril^ht  Dediaatioa 


h      m 
17      9 


+  14   30 


53-44  +•«> 
53-66    .23 

53-91    ,^\ 

54-18    .rf, 

54-47    -3° 

54-77  +.30  ' 
55-08    .31  ! 

55-39    -Jo' 

55.69  .S9> 
55.98    .rf! 

56.25  +.t7 
56.51     .13 

5674 
56-95 
57- 1 3    -17 

57.28  +.13 
57.40  .10 
57.48     U)6 

57-53  +-03 
57-53  --« 

57-50 --05 
57-43    •<« 

57-33    -w 

57.20  .14 

57.05    . 

56.88  —.17 

56.70  .x8 

56.52  •»7 
56.36    .x6 

56.21  .13 

56.09  —.10 
56.0  X     .06  , 

55.98  —.01  ' 

55.99  +.P3  ' 
56.05     .08 

56.15 +.13 

56.31  -i? 
56.50  +.tx 


20.4 -S.3 
18.x  S.S 
15.9  S.X 
I4-0  L.8 
12.3      1.5 


0.7 


^OpfaiochL 


XX.O 

10.  X 

9.6 

9.6 -Hut 
XO.O     oJb 

10.84-1.0 
12.0  1.3 
13.5     1.6 

15.2  1.8 
17- 1     «-9 

19.0 -H^o 

21.  X  S.O 
23.x       *M 

25.0  X.9 
26.8    1.7 

28.4+1.5 

29.8  1*3 
3X.0  i.i 

31.9  0.8 
3«-  «-5 

32.9 +O.S 

33.0  -«.i 
32.8    0.4 

32.3  0.7 
31-5    «• 

30.4-1.3 
29.0    1.5 

27.3  1.8 

25.4  S.O 

23.3  1.1 

21.0—1.3 

18.7    1.3 
16.4 


17   20 


-^    4 


0.X9+.1S 

<M4  .17 
0.73  .30 
UOfl     .31 

1-36   .ss 

I-70  4-.S4 
2.04  .34 
2.38  .34 
2.7X  .13 
3.04     .Jf 

3-35  +  31 
3.65     .19 

3-93  -V 
4- 18    .14 

4.41      .M 

4.61  +.x8 

4-77    -«5 

4.90  .11 

4.99    x6\ 
5^3 +.01 

5.03— .« 

4-99    -06 

4.91  .to 

4.80  .13 
4.65    .15 

4.49 -.17 
4.32  .17 
4.15    .17 

398  .15 
3.84    .11 

3-73  --09 
3.67 -.05 

3.64    .00 

3.67+016 

3-75    ." 

3.89  +.x6 
4.07  .10 
4.30 +.14 


52.9 

53.x  0.3 

53-5  <M 

53-9  <M 

54-3  <M 

54-8 
55-2 

55-6  0.3 

55-9  o-S 

56.x  0.1 


56.3 

56.4 

56.5 
56.6 

56.7 


56.7-0. 

56.8  o. 

56.9  o. 

57.0  o. 

57.1  o. 

57.3 -«. 

57-4    o. 

57-5 -o. 
57.5    0.0 

57-5    o-o 

57.5  -H>.i 
57-3    0.1 

57.1      0.1 

56.8  0.3 
56.5    0-3 

56.2+0.3 
55-8  0.3 
55-5  0.3 
55.2  o.a 
55.1  +o.t 

55.0  0.0 
55.1-0.1 

55-3 


P 


h.     m 
17  28 


3-17 +^»7 

3-37    •«4 

3.64  .19 

3*96  .3« 
4-32     .37 

4.7X+MO 
5.X2  .41 

5-53  -41 
5-95  -41 
6.35    -39 

6.73 +.36 

7.07  .33 
7.38  .19 

7.65  .14 
7.86  .19 

8.03  +.13 
8.13  .07 
8.17 +.01 
8. 16  —.05 

8.08  .10 

7.95  -.16 
7.76  .11 
7.53    .a6 

7.25  .79 

6.94    .s« 

6.61  —.34 

6.26  .35 

5-91     -34 

5-57  -33 
5.26    .30 


Dediiutxoa 
N0rtk. 


I 


4.98 

4-74 
4-57 
4.45 
4-41 


-.16 
.11 

.oB 
-.01 


4.44  +.06 

4.53     .13 
4,70+.i9J 


+52   22 

27.6-5.3 
24.x  J.3 
2X.O  3U> 
18.2  1.6 
15.8     S.I 

14.0  —1.5 

12.8  0.9 
12,3 -o.t 
12.4 +a4 
X3.2    1^ 

X4-6+T.6 

16.5  1.x 

18.9  1.6 

21.6  1.9 
24.6     3.1 

27-9+3.3 

31- 1  3.3 

34-4  3-« 

37-6  S-t 

40.5  %A 

43.2  +t.5 
45-6    1.1 

47.6  1.8 
49.2  x^ 
50-1    ©-9 

5X.o-fo.4 

51. 1  -0.x 

50.8  0.6 

49.9  X.X 
48.5    X.6 


I 


46.7  -t.x 

44-4  M 
41.7    1.9 

38.7  3-« 
35-4    34 

31-9 -3-5 
28.3  3.5 
24.9-3.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTOK 


SoUr 
Date. 


J... 


Feb. 


I 


Apr. 


May 


Jane 


July 


Aug. 


Sept. 


Oct 


Nov 


Dec 


i.o 
10.9 
20.9 

30.9 
9.8 


19.8 

29.8 

Mar.    10.8 

2a  7 

30-7 


9-7 
19-7 
29.6 

9.6 
19.6 

29.6 

8.5 

18.5 

28.5 
8.4 

18.4 
28.4 
7.4 
173 
27.3 

6.3 
16.2 

26.2 

6.2 

16.2 

26.1 

15.1 

25.1 

5.0 

15.0 
25.0 
350 


a  OphiochL 


Riltht 
Ascension. 


b      m 
17   30 


5.49 +.18 
5.69  .n 
5.92    .as 

6.18  .17 
6.47     .»9 

6.76  +.  JO 
7.06     .90 

7.37  •» 
7.67  -30 
7.96    .49 

8.24  +.aS 
8.51  .36 
8.76  .14 
8.98    .at 

9.19  .18 

9*36 +.15 
9.49  .la 
9.60    .08 

9.66  .03 
9.69  -f  •01 

9.67  —.03 
9.62    .07 

9-53  'W 
9.42  '13 
9.27    .15 


9.IX 

8.93 
8.75 

8.59 
8.43 


■•«7 

.18 

.16 
.14 


8.3X  -.XI 
8.21  .07 
8.16  —.03 
8.l6+.oa 
8.20     .07 

8.29<l-.ii 
8.43    .13 


DecHnalion 

AVrM. 


• 

» 

+  12 

37 

•• 

57.8 

-t.a 

55.6 

1.1 

53-5 

S.O 

51.6 

1.8 

50.0 

1.5 

48.7- 

-f.i 

47.8 

0.7 

47-3- 

-0.3 

47.2 +ai 

47.5 

o«5 

48.3+0.9 

49.3 

t.a 

50.7 

1.5 

524 

1.7 

54.2 

1.9 

56.  X  +a.o 

58.x 

a.o 

60.  X 

1.9 

62.0 

1.8 

63.8 

1.7 

65.4  +1.5 

66.9 

1.3 

68.x 

t.i 

69.1 

a9 

69.8 

a6 

70.3+0.3 

70.5 

ao 

70.4 

-o-a 

70.0 

0.5 

69.3 

0.8 

68.3  —I.I 
67.1    1.4 

65.6  1.6 
63.9  t.8 
62.0     t.o 

59.9 -a. I 

57.7  a.j 


8.60  f.19  ,     55.5  -2.2 


u  Dr  aeon  is. 


I 

Risht  Declinadoo 

Asceiuion.  S«rtk. 


b      m 
17   37 


30.14  +.17 
30.37     .•8' 
30.70     .J8  I 

3».I3     '47  1 

3i«65    .54 

32.22  +.S9 

32.84    .63 

33.48  .64 

34'"  .63 
34.75    •«« 

35.34  +.56 
35.87    .50 

36.34  -43 
36.73  .34 
3703     .«5 

37.24  -♦'.«5 
37.34 +.05 
37.34 -.05 

37.23  .«5 

37.03    ••S 


36.73 
36.35 
35.89 
3536 

3478 


•.34 
-4« 

.49 

.55 

.60 


34.x6-.63 

3352  .64 

32.87  .64 

32.23  .6a 

31.63  .J8 

31.08  -.5a 

30-59     .44 
30.19     .35 

29.H<9     .as 

29.69     .14 


+6847 

m 

67.7-3.7 
64.2      5.4 

60.9     S.I 

58.0  1.7 
55.6  1.1 

53-7  -».« 

52.4  ©.P 
51.8  -0.3 

51.9+0^4 

52.6  i.t 

54.0+1.7 
56.0  a.a 
58.4  S.6 
61-2     30 

64.4  s.« 

67.7  ■••3.4 

7X.1    3.4 

74.5  SM 

77.8  3.« 

80.9  3.0 

83.8  +a.7 

86.4  1.4 

88.5  t.9 

90.2  1.3 
91. 5     1.0 

92.3+0.5 
92.5    0.0 

92.3-0.5 
91.5  t.t 
90.x     1.6 

8S.3-t.i 
86.0    a.  5 

83.3  a.o 
80.3     3.a 

70.9  3-4 


29.61  — .oa 
2').^)5  +.10 
29. So  f.ii 


^  Hercalis. 


I 


RiKbt 
Atcensioo. 


Declination 

AVr/A, 


73-4  -  S.** 
6<).S     3.6 

66.2  — J.6 


b      m 

17  43 

1 
22.20 +.t6 

22.38  .10 

22.60  .14 

22.86  .17 

23.14  .19 

23.43  +.51 

23-75  -31 
24.06     .31 

24.38  .31 
24.69     ,90 

24.99  +.19 
25.27     .17 

25.54  .«5 
25.77  •« 
25.98     .19 


• 

» 

+  37  46 

m 

4J-4 

-1.9 

38.5 

•.7 

35.9 

«-5 

33.4 

1.1 

31-4 

1.8 

29.7 

-t.4 

28.6 

0.9 

28.0- 

-0.4 

27.9 

+o.a 

28.3 

o«7 

29.3 

fi.a 

30.7 

1.6 

26.x6+.t6 
26.30    .la  i 
26.40     .oB  , 
26.45 +.04 
26.47  -  .01 


32.5  1.0 

34.6  1.3 

37.0  ".S 

39.6+1.6 

42.2  1.6 

44.9  «.6 

47-5  «-5 

49.9  ".S 


26.44  -.05  52.1  +1.1 

26.37     -a?  1  54.*     ».9 

26.26     .13  I  55.9     1.6 

26.  XX      .16,  57.3     1.1 

25.94     .t8  ,  58.3     0.9 


2574 

25.54 
25.32 

25.12 
2493 


.11 


59.0+0.5 
59.3 +o.t 


.111  59.2-09 
.»  ,  58.7  0.7 
.18        57.8     t.i 


24.76 -.15 
24.63     .11 

24.54       .C77 

24.50  -.oa 

24.51  +.03 

24.57  +.ofr 
24.67  .13 
24.S3  +.,!*, 


56.5-1.3 
54.8      1.9 

52.8  1.1 
50.5     1-4 

47.9  1.6 

45.2 -a.fi 

42.3     a.* 
39.5  -a> 


^■Draconis. 


Right 
Aicaaiio& 


h      n 

17  43 

t 
42.85  +.16 

43.08    .19 

43.43  -41 
43.90  .51 
44.48     .61 

45.x  3 +.68 

45.83  .?• 

46.57  .74 

47.32  .74 

48.05  .71 

48.74  +.66 

49-37  •» 
49.92    .90 

50,38  .40 
50.73    .«9 

50.97 +.tB 


DecllnaUofi 


+73  XX 


45-9 -S-6 
42.3    5.4 

39.0  9.1 

56.1  t.7 
33.6     •.! 

3x.6-t.7 

30.3      lU) 

29.6    0.9 
29.6+0.9 

30.2  1.0 

31.5 +1.6 

33-4    «.«   , 

35.8    1.6  , 

38.5     t.9   j 
4X.6     9.1    . 

44-9  +3.5 


51.08  4- .06  >  48.3  9.4    I 

5X.07     036  5X.7  9.5    I 

50  94     •«9  550  9.t   , 

50.70     .JO  58.x  9.4 


50.34-41 

49.88     .91 

4932 
48.69 

47.99 


.39 
.67 
•7* 


I 


47.24  -.:fi 

46.47  .78 

45-69  .77 

44.92  .75 1 

44.18  .71  • 

43.51  -64 

42.90  .36 

4^-39  -45 

4».99  -34 

41.72  .11 


6x. 0+1.7 
6).6    1.4 

65.8  1.0 
67.6     1.6 

68.9  1.1 

69. 8  +0.6 

70.1  +0.1 

699    «-5 

69.2  1.0 
68.0     1.9 

66.2  —1.0 
64  o  1.4 
6X.3    1.8 

58.3  9.1 

550     3-4 


41. 5S  -  .07  ,  51.5  -5.6 
4I.5H  +.07  47.9  5.6 
41.72  4. «i         44.^      5.S 


r 
I 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Data 


Jan. 


Feb. 


i.o 

ZI.O 

20.9 

30-9 
9.9 


Z9.8 
29.8 

Mar.   10.8 
20.8 

30-7 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


9.7 
19.7 
29.6 

9.6 
19.6 

29.6 

8.5 
18.5 
28.5 

8.4 

18.4 
28.4 

7-4 
17-3 
27-3 

6.3 
16.3 
26.2 

6.2 
16.2 


yDraconis. 


Right 
Ascension. 


26.2 
Nov.      5-1 

25.1 
Dec,      5-0 

15.0 
25.0 
35-0 


h     m 

17  54 


9-54+- 13 
9.71    .20 

9.94      .26 

10.22    .30 

10.55  .34 

10.91  +.38 
ZI.30  .40 
1 1. 71    .40 

12. 1 1  .40 
12.52      .40 

12.90  +.38 

13-27  -35 
13.60     .31 

13.90  .27 
14.14      .22 

14.34  +.17 
14.49     .XZ 

14.57 +.05 

14.59  -'Oi 

14.56  .07 

14.46— .12 
14.31  .18 
14. 1 1  .23 
13.86      .27 

13-57    -30 

13-25 --33 

12.92  .34 
12.57  .34 
12.24     .33 

11.91  .31 


11.62 

11-37 
II. 17 
11.02 
10.95 


■.27 
.23 
.17 
.11 
-.04 


10.94  +.02 
10.99  .09 
II. 12  +.15 


Declination 
North. 


+  51    29 


51-7  -3.5 

48.2  3*3 
45.0     3.1 

42.0  2.7 

39-5    «-3 

37-5  -i-r 

36.1  I.I 

35-3 -0-5 

35.1  +0.2 
35.6    0.8 

36.8  +1.4 
38.4    1.9 

40.6  2.4 

43.3  2.8 

46.2  3.1 

49.4  +3.2 

52.7  3.3 

56.0  3.3 

59-3    3.2 

62.4  3.0 

65.3  +2.8 

67.9  2.5 

70.2  2.1 

72.1  1.7 

73-6    i-« 

74.5  +0.7 
75-0+0.3 
75.0-0.3 
74-5  0.8 
73-5    1-3 

72.0—1.8 

70.0  2.2 

67.6  2.6 
64.8  3.0 

61.7  3.2 

58.3  -3-4 
54-9  3.5 
51-4 -3-5 


>*  SagittariL 


Right 
Ascension. 


h     zn 

17  59 


6.60  +.20 
6.83   .24 

7.09  .28 

7-39  .31 
7.70    .33 

8.04  +.34 
8.39     -35 

8.74   .35 

9.10  .35 

9-45    -35 

9.80  +.34 
10.13  .33 
10.45  .31 
10.76  .29 
11.03     '36 

11.28 +.23 
11.49  .19 
11.67  .15 
11.80  .11 
11.88    .06 

11.92 +.01 
II. 91  -.03 
11.85  .08 
11.75  .12 
11.62    .IS 

11.46— .17 
11.28  .z8 
11.09  .z8 
10.91  .z8 
10.74     .z6 

10.60  —.12 
10.49  .08 
10.43 -.04 
10.42  +.02 
10.46     .07 

10.56 +.12 
10.71  .17 
10.90  +.21 


Declination 
South, 


-30    25 

IT 

38.3+0-3 
38.0        0.3 

37.8  0.2 
37.6      0.2 

37.4  o-i 

37-4 +o-» 
37-3  0-0 
37-3  0.0 
37.2    0.0 

37.2  0.0 

37-2  0.0 
37-2  0.0 
37-3  -o-» 
37-4    o-i 

37.5  o-a 

37.7  -0.2 

38.0  0.3 

38.3  0-3 
38.7  0.4 
39-1    0.4 

39.6-0.5 

40.1  0.5 
40.5  0.4 
40.9    0.4 

41.2  0.3 

41.4  —0.2 

41.5  0.0 

41.5  +O.Z 

41.3  0.2 

41.0  0.3 

40.6  +0.4 

40.1  0.5 

39-5  0.6 
38.9  0.6 
38.3    0.6 

37.8  +0.5 
37-3    0.5 


ft  SagittariL 


Right 
Ascension. 


h     m 
18      7 


31.70  4-.  z8 

31.90      .22 

32.14  -as 
32.41     .28 

32.69    .so 

33.00  +.31 
33-32  .32 
33-64  -33 
33-97  -33 
34-30    .33 

34.62  +.sa 

34-94  'Sx 

35-24  -as 

35-53  .27 

35-79  -25 

36.02  +.22 

36-23     .19 

36.40  .Z5 

36.53  •" 
36.61     .07 

36.66  +.02 
36.65  -.02 
36.61  .06 
36.53    .zo 

36.41  .13 


Declination 
South, 


36.26 

36.10 

3592 

35-75 
35.60 


-.z6 
•17 
•17 
.z6 

•15 


—21 


17.3  -a2 
17.5  0.2 
17.7  0.2 
18.0    0.2 

18.2  0.2 

18.3 -0.1 
18.4 -O.Z 

18.5  0.0 

18.4  +O.Z 

18.3  0.2 

z8.o  +0.2 
17.7    0.3 

17.4  0.4 
17.0    0.4 

16.6  0.4 

16.3  +0.3 
16.0  0.3 
15-7  0.2 
15-5  0.1 
15.4 +0.1 

15.4  0.0 

15.3  0.0 

15.4  0.0 

15.4  -O.Z 

15.5 -0.1 


vSerpentis. 


Right 

Ascezision. 


15-5  0.0 
15-5  0.0 
15.5  0.0 
15-5 +0.1 
15.4     0.Z 


35.46— .Z2  I  15.2 +O.Z 

35.36     .08  15.1     0.1 

35-30 -.04  I  15.0      O.Z 

35.28  +.01  I  14.9  +0.Z 

35.32    .06 1  14.8   0.0 


35.40 +.11 
35-53    -15 


36.9 +0.3  I     35.70 +.19 


14.8  0.0 

14.9  —0.1 
15.0-0.2 


h     m 

18  IS 


54.79  +.15 

54-97    •»9 

55-17    •« 

55-40  -as 
55.66    .«7 

55.94  +.ifi 
56.22    .49 

56.52  .tJ 
56.82  .30 
57.12    .30 

57.42  4..«9 

57.71  .iB 
57-99    .«7 

58.25  .«5 
58.50    .S3 

58.72  +.«o 

58.91  .17 
59.06  .14 
59.18  .10 

59.26  .06 

59.30  +.ot 
59.30— .02 
59.25  .06 
59.17  .10 
59.06     .IS 

58.92  -.15 
58.76  .16 
58.60     .16 

58.43  .16 
58.28     .15 

58.14— .18 
58.04  .09 
57.96     .05 

57.93  -.01 

57-95  +-04 

58.01  +.oB 
58.IX     .12 


Dediiutioo 
South, 


-    2  55 

m 
40.5  -1.2 
41.8     Z.S 

43.0  1.2 

44.1  I.I 

45«x    0^ 

45-9 -0-7 

46.5  0-4 
46.8  -0.2 

46.9+0.1 

46.6  0.4 

46.14016 
45.4  0.8 
44.4    z.t 

43-3    w 

42.1  z.i 

40.8  +I.S 

39-5    >-S 

38.2  1.3 

36.9  i.t 
35-8    w 

34-7  +»-o 

33.8  0.9 

33-0   0.7 

32.4  0.6 

31.9  ^K 

31.5  ■H>.3 
3X.3"H>.i 

31-3   0-0 

31.4  -0.2 

31.6  0.3 

32.0-0.5 

32.5  0.6 
33.2  0.8 
34-0  0.9 
35.0    1.0 

36.1  -Z.I 

37.2    M 


58.26 +.i6  I     38.5 


-w 


\ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

5oDraconis. 

ffOctantis. 

CAqnilac 

^SagittariL 

RilUH 
Ascension. 

Declination 

RiKht 
Ascension. 

Declination 
S0mih, 

Ascensioo. 

Declination 

Ascensioo. 

Declination 

h      m 
18   49 

• 

+75  18 

h 
18 

• 

-89  15 

b     m 
19      0 

• 

+13  42 

h      m 
19    II 

• 

—  19    8 

s 

• 

m     • 

m 

t 

m 

t 

m 

Jan. 

I.O 

37.53 -.10 

33-9  -3.4 

51  32.2+  3.9 

44-7  +3.5 

36.78  +.09 

24.2  —3.0 

32.14 +.11 

25.2      CO 

II.O 

37.53  +.08 

30.4    3.4 

5137.6     6.9 

41.2    3.3 

36.90    .13 

22.2     3.0 

32.27     .15 

25.2      0.0 

20.9 

37.69    .as 

27.0    3.4 

5X  46.1     9.9 

37.9    3." 

37.05     -17 

20.2      1.9 

32.44     .«9 

25.2      0.0 

30-9 

38.02    .40 

23.7    3.' 

5157.3   i«.5 

34.9    «-9 

37.23     .» 

18.4      X.7 

32.65      .33 

25.2    ou> 

Feb. 

9.9 

3849    .54 

20.7    a.8 

52  ii.i   X4.8 

32.1    a.6 

37.44    -as 

X6.8    x.5 

32.88     .35 

25.2  +0.1 

19.9 

39. 10 +.66 

18.2  -*.3 

52  27.0+16.7 

29.6+4.3 

37.68  +.35 

15.4  -X.3 

33.X4+.37 

25.0  +0.3 

29.9 

39.81     .76 

x6.i    1.8 

5244.5    i8.a 

27.6    1.8 

37-94    -ay 

14.3   0.8 

33.41        n 

24.8    0.3 

Mar. 

10.8 

40.61     .84 

X4.6    i.a 

53    3-3   "^.a 

26.0    1.4 

38.22    .aS 

13.7  -«.4 

33.71      .30 

24.4  0.4 

20.8 

41.47     .87 

13.8-0.5 

5322.9   19.8 

24.9    0.9 

38.5>    •« 

13.5      0.0 

34-02      .31 

23.9    0-5 

30.8 

42.35     •» 

13.6 +0.1 

5342.9  ao.o 

24.2+0.4 

38.8X    .30 

13-7  +0.4 

34.34     .5« 

23.3    0.6 

Apr. 

9-7 

43.22  +.86 

14.1 +a8 

54    3.<H-»9.8 

24.1 -0.1 

39.11 +.90 

14.3  +0.8 

34.66  +.33 

22.6  +a7 

19.7 

44.07     .8a 

15.2    1.4 

54  22.6   i9.a 

24.4    0.6 

39.41    -30 

15.3    x.a 

34.98    .St 

21.8    0.8 

29.7 

4485     .74 

16.9      S.0 

544X.4   18.2 

25.2    x.o 

39.71    .a9 

16.7    x.5 

35.31      .33 

2X.O     0.8 

May 

9-7 

45.56     .65 

19.  X    1.4 

5459.0   16.9 

26.5    X.5 

39.99    .«B 

18.3     x.8 

35.62     .31 

20.2    oJ 

19.6 

46.16    .54 

21.8     %Z 

5515.I    15.1 

28.2     X.8 

40.26     .36 

20.3    1.0 

35.92     .19 

19.3    0.8 

29.6 

46.64  +.41 

24.8+3.1 

5529.3+n.' 

30.2  — a.a 

40.50  +.33 

22.4  +3.3 

36.20  +.17 

18.5  40.8 

June 

8.6 

46.98    .18 

28.0    3.3 

5541.3   10.7 

32.6    3.5 

40.72      .30 

24.6     t.3 

36.46     .14 

17.7    0.7 

18.6 

47.19 +.X3 

31.5    3.5 

55  50.8     8.1 

35.2     1.7 

40.90    .17 

26.9    t.3 

36.68     .11 

17. 1     0.6 

28.5 

47.25  -.<a 

35.0    3.5 

5557.6     5.4 

38.0    3.9 

41.05  .13 

29.1      3.3 

36.87     .X7 

x6.6    a5 

July 

8.5 

47.16    .16 

38-5    5.4 

56    1.5+3.4 

41.0    5.0 

41.16    .09 

31.3      1.1 

37.0Z    .n 

x6.i    0.4 

18.5 

46.92  -.ji 

4I.8+S.3 

56    2.4-  0.6 

44.0-3.9 

41. 22 +.04 

33.4  +3.0 

37.  IX  +.08 

15.8  40.3 

28.4 

46.54     .44 

45.0    3.1 

56    0.4     3.5 

46.9    3.8 

4X.24      .00 

35.3     1.8 

37.17  +.<« 

15.7  40.I 

Aug. 

7-4 

46.03     .57 

48.0    2.8 

5555.4     6.4 

49.7    «.6 

41.22  -.04 

36.9     1.6 

37.18— .ox 

X5.6    ao 

174 

45.41     .68 

50.6    a.5 

55  47-5    9.1 

52.2     3.3 

41. 15      .08 

38.4     1.3 

37-M    •<« 

15.6  -0.1 

27.4 

44.67     .78 

52.9    a.1 

5537.2  1X.4 

54.4    t.o 

41.05     .XI 

39.6    x.x 

37.06    .xo 

15-7    0.x 

Sept 

6.3 

43.85  -.85 

54.7  +1.6 

55  24.8-13.3 

56.1—1.5 

40.92  — .X4 

40.6  +0.8 

36.95  -.13 

15.9 -0.3 

16.3 

42.97     .91 

56.x     i.i 

55  10.6  14.8 

57.4     1.0 

40.77      .16 

41.3    0.5 

36.81    .15 

16.0    as 

26.3 

42.04     .94 

57.0    0.6 

5455.2  ^^7 

58.1  —0.4 

40.60    .X7 

41.740.3 

36.65    .16 

16.2    as 

Oct. 

6.2 

41.09    .95 

57.440.1 

54  39-2   15.9 

58.240.3 

40.42     .18 

41.8    ao 

36.49    .17 

16.4    as 

16.2 

40.14     -94 

57.2-0.4 

5423.3   »5.5 

57-7    0.8 

40.24     .17 

41.6-0.3 

36.32    .x6 

16.5    ax 

26.2 

39.22  -.90 

56.6  —1.0 

54    8.1-14.5 

56.6  +X.4 

40.08  — .X5 

41. 1 -0.6 

36.16— .14 

16.6  -ax 

Nov. 

5-2 

38.35     .83 

55-3    1.5 

53  54-3   ".8 

54.9     X.9 

39-94    -JS 

40.3    0.9 

36.03     .13 

16.7    ai 

15. 1 

37.56     .74 

53.6    a.o 

5342.4   10.6 

52.7    3.4 

39.83     .xo 

39-2      X.3 

35.93     .09 

16.7    a  I 

25.1 

36.87     .63 

\     51.3    a-S 

5333.0    8.0 

50.0    2.8 

39.75     -06 

37.9    X.4 

35.86  -.05 

16.8  -ax 

Dec. 

5-1 

36.31     -49 

48.7    3.8 

I 

53  26.4     5.0 

47.0     3.3 

39.71  -.03 

36.3    1.7 

35.84    .00 

16.8    0.0 

15-1 

35.89  -.33 

1 

:   45-7 -3.  > 

53  23.0-  1.8 

43.7  +3.4 

39.71  +.oa 

34.6—1.8 

35.86 +.04 

16.8    0.0 

25.0 

35.62     .T9 

42.4    3.3 

5322.8+  1.5 

40.3   3.5 

39.76    .07 

32.7     1-9 

35.92     .08 

16.9    ao 

350 

35-51  --oi 

39.0  -3.4 

53  26.0+  4.8 

36.8  +3.5 

39.85  +.XO 

30.7  -3.0 

36.02  +.13 

16.9    ao 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

SolAT 

^Draconis. 

rDraconis. 

^AqaiUe. 

cAqoflae. 

1 

. 

RiKht 
AscensioD. 

Declination 
North. 

Ri«ht 
Asceniion. 

Declination 
X^rtk, 

1 

RUhi 
Aaccnsioa. 

Dcclinatioo 
/^Wtk. 

RiKht 

AKentioo. 

DeclinaUoo 

1 

b      m 
19    13 

• 
+  67    28 

b      m 
19    17 

+73     9 

b      m 
19    20 

• 

+  2  54 

b     m 

19  31 

• 

-  7  15 

Jan 

I.O 

fl 
28.01  -.07 

m 

384  -S-4 

• 
27.94 -.15 

m 
40.8   -5.3 

fl 
14.37  +.08 

m 
19.2  -1.3 

1 
16.94  +.oB 

•• 
38.9-0.7 

II.O 

28.00  +.04 

■      350     3.5 

27.87  -.01 

37-3    ^4 

14.47    .u 

17.8       1.3 

X7.04     .11 

39.6     ©.7 

2I.O 

28.09     .15 

3»-5     5-4 

2794  +M 

.    33.9   ^4 

14.61     .16 

16.5       1.3 

17.18     .15 

40.3    0.6 

i 

30,9 

28.29    .ts 

28.2     3.« 

28.15    .sfl 

30.5    3-a 

14.79    .19 

15.3       1.1 

X7.35     .18 

40.9    0.6 

Feb. 

9-9 

28.59     .35 

25.x     t.9 

28.50    .41 

27.4     S.9 

14.99    .11 

14.2    t.o 

17.55    •« 

41-4    0-4 

1 

19.9 

28.99  +.43 

22.3 -«.5 

28.96  +.51 

24.6 -«.5 

X5.22  +.14 

13-3-0.7 

17-77  +-«3 

4X.8-at 

29.9 

29-45     •*> 

20.  t    a.o 

29.54    to 

22.3      S.O 

15.47      -•ft 

12.7  0.5 

X8.02    .93 

41.9    ae 

Mar. 

10.8 

2998     .55 

18.4    1.4 

30.20    .70 

20.6    1.5 

15-73    •«7 

X2.4-^l 

18.29    'V 

41.9 +at 

20.8 

30.55     -59 

17.3    0-7 

30.93     -73 

19.4    0.9 

16.01    .18 

12.4+0.1 

18.57  .19 

41.6    0.4 

30.8 

31.16     .61 

16.9— at 

31-70    .77 

18.9  -«.t 

16.31     .19 

12.8    a5 

18.87     .)0 

41. 1    0.6 

Apr 

9.8 

31.77  +.61 

17.2  +0.6 

32.48  +.78 

19.040.5 

16.61  +.30 

13.4 +a8 

19.17  +.31 

40.3+0^ 

1 

>9-7 

32- 37     -59 

18.1     i.a 

3325     .73 

19.8    1.1 

16.91     .30 

14.4     I.I 

X9.48     .31 

39-4    «*« 

«9-7 

32.95     -55 

19.6    1.8 

33-99    -71 

2X.2      t.7 

17.21    .y) 

15.6    1.4 

19-79    -31 

38.2    1.1 

May 

9-7 

3348     .50 

2X.6     S.3 

3467    .«4 

23.x     1.1 

17.50    .19 

17.1     1.6 

20.09    .30 

37.0    1.3 

1 

19.6 

3396     .44 

24.x    a.7 

35-27    .36 

25.6     t.6 

17.78    .17 

18.7     f.7 

20.39    .19 

35-6    i-4 

1 

29.6 

34-3^  +.S7 

27.0 +3.  X 

35- 78  +.45 

28.4  -J-S.© 

18.05  +.15 

20.4  +1.8 

2a66  +.17 

34-2+1^ 

June 

8.6 

34.69     .t9 

30.3    3.3 

36. 18    .34 

3>.6    3.3 

18.28    .» 

22.3     t.8 

20.92    .14 

32.8     1.4 

18.6 

34.92     .19 

33-7    5.5 

36.46    .tt 

350    3.5 

18.49    .19 

24.1     1.8 

21.14    .ti 

31.4   t-s 

28.5 

35.06  +.09 

37-3    3.* 

36.62  +.09 

38.5    3.6 

18.66    >i6 

25.9     «-7 

21.33     •»7 

3a2    I.i 

July 

8,5 

35.10  -.01 

40.8    3*6 

36.65  -.04 

42.x     3.6 

18.80    .11 

27.5     lA 

21.48     .13 

S9.0    t.1 

1 

18-5 

35.04  -.11 

44-4  +3.5 

3^-54  -'^ 

45-6  +3.5 

18.89 +.07 

29.1  +1.5 

21.59  +.«9 

27.9 +t^ 

28.5 

34.89     .90 

47-8    3.3 

36.31    •»9 

49-1    ^5 

18.94  +.03 

30.5     «'S 

21.66  +.04 

27.1    O.S 

Aug. 

7-4 

3464     .»9 

50.9    3.0 

35.96    .41 

52.3     M 

18,95  -.01 

31.8     i.i 

21.68      .flO 

26.3    Ob7 

17.4 

3430       38 

53.8    1.7 

35-49    -51 

55.2     1.8 

18.91     .06 

32.9     1.0 

21.66 -.04 

25-7    0*5 

27-4 

3389     -45 

56.3    1.3 

34.93    -to 

57-8    1.4 

18.83     .09 

33.8     0.8 

2t.6o    JfM 

25-3    •-4 

Scpc 

6.3 

3341  --J* 

58.5+1.9 

34-28  -.69 

60.0+1.0 

18.73  -•»« 

34-4 -H>.6 

21.50 -.11 

25.0 +ai 

16.3 

32.87     .55 

60.2    i.s 

33-55    -75 

61.8    1.6 

18.59    .14 

34-9    0-4 

21.37    -M 

24.8+0.1 

26.3 

32.30     -SB 

61.4     1.0 

32.78    .79 

63.2    I.I 

18.44     .16 

35.2  +0.1 

21.22     .13 

24.8    0.0 

Oct 

6.3 

31.71      .60 

62.1  +0,4 

31.98     .8x 

64.0  +0.6 

18.27     .16 

35.2    0.0 

21.07     .16 

24.8    0.1 

1 

16.2 

3I-IX     -SO 

62.2-0.1 

31.16     .81 

64.3    0.0 

18.11     .16 

35.1 -«.« 

20.91      .15 

25.0    0.1 

26.2 

30.52  -.57 

61.8-0.7 

30.35 --79 

64.0    O.} 

17.96  -.14 

34.8-0.4 

20.76— .14 

25-3-^3  1 

Nov. 

5-2 

29.97     -53 

60.9    l.t 

29.58     -74 

63.2    I.I 

17.82      .11 

34-2    0.6 

20.62      .11 

25.6  0.4 

15.2 

29.46     .48 

59.4     «'7 

28.87     .« 

61.8     1.6 

17.71      .09 

33.6    a8 

20.51      US9 

1    26.0    as   ; 

25.1 

29.01      .40 

57-4    ••« 

28.23     .59 

59.9    1.1 

17.64      .06 

32.7    «-o 

20.43     .C6 

26.5    as 

Dec 

51 

28.64     .31 

55.0    1.6 

27.69     .48 

57.6    1.6 

17.60  -.01 

31.6    I.I 

20.39 -.01 

27.x     a6 

I5.I 

28. 36  -.13 

52.x -3.0 

27.26  -.36 

54.8 -«.9 

17.60  +.« 

30.5-1.1 

20.39  +.« 

27.7  -a7 

25.0 

28.18     .1) 

49.0     3-3 

26.96     .14 

51.7     3.a 

17.64      .06 

29,2     1.3 

20.42     .06 

28.4     ar 

35-0 

28.11  -.03 

45<5-3.5 

26.78    -.11 

48.4      ?-4 

17.72  +.10 

27.9  -1-3 

20.50  +.mj 

29.1     **.- 

as 
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FIXED  STARS,  1896. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Data. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


Jane 


July 


Aug. 


Sept. 


Oct. 


i.o 

II.O 
2Z.O 

3Z.O 

9.9 

19.9 
29.9 

X0.9 
20.8 
30.8 

9.8 
19.8 
29.7 

9.7 
19.7 

29.6 

8.6 

18.6 

28.6 

8.5 

18.5 
28.5 

7-4 
17.4 

27.4 

6.4 
16.3 
26.3 

6.3 
16.3 


26.2 

Nov.  5-2 
15.2 
25.2 

Dec.      5-1 

15. 1 
25.1 

35-1 


yAqaihe. 


Right 
AscenaiotL 


h  m 

19  41 

fl 
17.97  +.06 

18.04  .10 

18.16  .13 

18.30  .16 

18.48  .19 


18.69  + 
18.92 
19. 18 

1945 
1973 

20.03  + 

20.33 
20.64 

20.94 

21.23 

21.50  + 

21.75 

21.97 

22.15 

22.30 

22.41  + 
22.47  + 
22.48 
22.46  - 
22.39 

22.29  • 

22.16 

22.01 

21.84 

21.68 

21.52 

21.37 
21.24 

21.14 

2X.o8 

21.06  — 

21.07  + 

21.12  + 


22 

26 
28 

29 

30 
30 
30 
39 

a8 

26 

as 
20 

17 
13 

08 

04 
00 

04 
08 

IS 

14 
x6 

17 
x6 

15 

14 

IX 

08 
04 

01 
03 
07 


Declination 
Ntrth. 


+  10   21 


29.0  —1.7 

27.3  1.7 

25.7  1.6 

24.1  1.5 
22.6     1.3 

21.4— I. X 

20.5  0.7 
20.0  —0.4 

19.8  0.0 
20.0  +0.4 

20.6  +0.8 

21.5  I.I 

22.8  1.4 

24.4  1.7 

26.2  X.9 

28.3 +«.  I 

30.4  a.a 

32.6  a.2 
34-8    a.2 

36.9  2.1 

39.0  +2.0 
40.8    X.8 

42.5  X.6 

44.0  1.4 

45-3    1.1 

46.3  +0.9 

47.1  0.6 

47.6  0.4 

47.8  +0.1 
47«8  —0.2 

47-5  -0-4 
47.0    0.7 

46.2  0.9 
45.2    I.I 

43-9    1-3 

42.5  -«-5 

40.9  1.6 

39-3-1.7 


a  Aquilae. 
(Altair.) 


Right 
Ascension. 


h     m 

19  45 


1.62 +. 
X.70 

x.8x 
1.95 
2.13 


2.33  + 

2.56 

2.82 

3.09 

3-37 

3.67  + 

3-97 
4.28 

4.58 

4.87 

5.15  + 
5.40 

5.63 
5.82 

5.97 

6.08 +, 
6.15 
6.17  + 
6.15- 
6.09 

6.00  — 
5.87 

5.73 
5.57 
5-40 

5.24- 

5.10 

4.98 

4.88 

4.82 

4-79  - 
4.80  + 

4.85  + 


05 
09 
X3 
16 

X9 

22 

M 
26 

28 

29 

30 
30 
30 
30 
29 

V 
M 
21 
x8 
X4 

09 
05 
01 

<H 
08 

II 
13 

15 
16 

x6 

X5 
13 
II 
06 

04 

01 
03 

07 


Declination 
North. 


+  8  35 


30.7  -1.6 
29.1  x.6 
27.5     1.6 

26.1  1.5 

24.8  1.3 

23.7  -1.0 

22.8  0.7 
22.3-0.4 

22.2  0.0 
22.540.4 

23.1+0.7 

24.1  I.I 

254     »-4 

26.9  x.6 

28.7     1.8 

30.7  +2.0 

32.8  3.x 

34-9  t-i 
37«i  3.0 
39. 1    2.0 

41. 1  +X.9 
42.9    1.7 

44.5  X.5 

46.0  X.3 

47.2  X.I 

48.2  +0.8 

48.9  0.6 
49.4  0.3 
49.6+0.1 

49.6  — o.a 

49.4  -0.4 
48.9    0.6 

48.1  0.9 

47.2  i.x 
46.0    X.3 

44.7  -1.4 

43-3  1.5 
41.7-1.6 


eDraconis. 


Right  Declination 

Ascension.  North. 


/SAqaibc 


Right 
Ascension. 


h     m 
19   48 


26.89  — -'9 
26.76  -.06 
26.76  +.05 

26.87  .17 
27.10     .29 

27-44  +-39 

27.88  .48 
28.41  .56 
29.00     .63 

29.64  .66 

30.31  +.67 
30.98     .67 

31.65  .65 
32.28  .61 
32.86     .55 

33-38  +.47 

33-8i    .39 

34-15     -29 

34-39  -18 
34.52 +.08 

34.54  -.03 
34-45  -M 
34-25  -25 
33-95  -35 
3356    .44 

33-08  -.51 

32.54  -57 
31.94    .62 

31-30  -65 
30.64     .66 

29.97  --^ 

29.32  .63 
28.71  .59 
28.15     .52 

27.66  .45 


+^  59 


70.5  -3-3 

67.2  3.3 
63.8    3.4 

60.4  3.3 
57-2    3.1 

54.2  —3.8 

51-7    a.3 

49.6  1.8 

48.1  1.3 

47.3  -0.6 

47.0  +0.1 

47.4  0.7 

48.5  1.3 

50.2  1.9 

52.3  a-4 

55.0  +3.8 
58.0    3.3 

61.3  3.4 
64.8    3.5 

68.4  3.6 

72.1+3.6 
75-6    3.5 

79-1  3.3 
82.3  3.1 
85.2    2.8 

87.8  +3.4 
90.0  2.0 
91.8    1.5 

93-1  '.o 
93.8  +0.5 


94.0—0.1 

93.6  0.6 

92.7  1.3 
91.2  1.7 
89.2    a.2 


27.26  —.35  86.8  —3.7 
26.96  .25  83.9  3.0 
26.76 -.15       80.8—3.2 


Declinati<m 
North, 


m 


19   50 


1.38  + 
1.46 

1-57 
1.71 

1.88 


2.08  + 

2.31 
2.56 

2.82 

3.10 

3.40  + 

3-70 

4.00 

4-31 
4.60 

4.88  + 

5-13 
5.36 

5.56 
5-72 

5.84  + 

5-91 
5-94"»- 
5-92- 
5.87  - 

5-78 
5.66 

5-51 
5-35 
5-19 

5.04 
4.89 

4-77 
4.67 

4.61 

4.58- 

4-59  + 
4.64  + 


05 
09 
J3 
16 

19 

21 

'^\ 
36[ 

38 

39 

30 
30 
30 

30 
39 

a7 
24 
21 
18 

14 


10 
13 

15 
iC 

16 

X5I 
13 

II 
.08 

05 

01 

03 
06 


+  68 

42.6  —1.4 
41.2        1.4 

39-7    '-4 

38.4  1-3 
37-2    X.I 

36.2  —0.9 

35.5  0.6 
35.0-0.3  J 
35.0+0.1 
35-2    0.4 

35.8  +0.8 
36.8    I.I  I 

38.1  M 

39.6  1.6 

41.3  1-8   J 

43.2  +1.9   , 
45.2      2.0    ' 
47.2      2.0    I 
49.2      3.0 
51-2      1.9 


10  53.0+1.7 

05  54.7     1.6 

01  I  56.2     X.4 

<M  \  57-5    »-« 

07  58.5    1.0 


59.4  40,8 
60.1     Ou5 

60.5  0.3 
60.6+0.1 

60.6  -0.2 


60.3  -0.4 

59-9    o-fi 

59.2  0.8 

58.3  1.0 
57-2     1.3 

56.0  —1.5 

54.6     x.4 

53-2  -M 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

rAqaibe. 

cCepbeL 

tf*CapncomL 

•  Pavonis. 

M« 

Sol 

lar 

Da 

Right 
AKention. 

DecliiulioD 

RiKht 
Atccnftion. 

D«cliDatioo 
• 

Richi 
Aocentioa 

D«clinatioo 

Atcassioa. 

Dedloatioo 

1 

b     m 

• 

h    *in 

h      m 

• 

b     m 

•        • 

1 

19  59 

+  658 

20    12 

+77  23 

20    12 

—  la  51 

20    17 

-57    3 

Jan. 

I.I 

t 

2.73  -l-.<H 

m 

57-9 -«.4 

16.09-  -45 

m 

56.0  -1.9 

t 
16.34  +-05 

69.8 -a3 

24-55 +-03 

•• 
77.4  -^.9 

II.O 

2.80     .08 

56-5    x-4 

15-72      •»7 

529     3.« 

16.41     .oB 

70.  X    o.a 

24.61     .to 

75.1      «^ 

2I.O 

2.90      .19 

550    1.4 

15-55-  -08 

49-6    3.3 

16.51     .la 

70.3    0.1 

24-75      n 

72.7   t-s 

31.0 

303    -'S 

53-7    «-3 

15.56+  .11 

46.3    3.3 

16.64     -'5 

70.4  -0.1 

24.95     .13 

70.2     9.5 

Feb. 

tco 

3.19    .x8 

52.4    1.1 

15.76     .30 

43.0    3.1 

x6.8i     .18 

70.5    0.0 

25.21     .99 

67.7     9.5 

19.9 

3.39  +••« 

51.4  -0.9 

16.15+  -47 

39.9    a.9 

17.00  +.11 

70.4  +o.a 

25-52  4-.54 

65.349.4 

1 

29.9 

3.60     .t3 

50.7    0,6 

16.71      .63 

37.2     a.5 

17-23     •»3 

70. 1     a4 

25.89     .58 

62.9     9.3 

Mar. 

10.9 

3-85    n 

50.2  -0.3 

17-41      -77 

34.8    a.i 

17-47    -^s 

69.7    0.5 

26.29     -48 

60.7     9.1 

20.8 

4.11    .97 

50.1 -H>.i 

18.24      -^ 

330     »-5 

17-74    •«7 

69.0    0.7 

26.74     -47 

58.7     1.9 

jaS 

4-39    m 

50.4    as 

19.17     -96 

31.8    0.9 

18.02     .S9 

68.2    0.9 

27.22     .49 

56.9     1.7 

Apr. 

9.8 

4.68  +.30 

51.0+0.8 

20.16+1.00 

31.2-0.3 

18.32  +.31 

67.2 +1.1 

27.72  +.51  ' 

55-4  +«-4 

1 

19.8 

4.98   .30 

52.0    I.I 

21.17    1. 01  1 

31-2+0.3 

18.64     .5a 

66.1     i.s 

28.24     .53 

54.1    i.i 

1 

29.7 

5.29   .31 

53-3    M 

22.18      .99' 

31.9     1.0 

18.95     .3*  , 

64.8    1.3 

28.77     .53 

53.1    0.8 

,M*y 

9-7 

5-59    -30 

54-8    1.7 

23-15      -94 

33.2     1.6 

19.27    .ja 

63.5    1.4 

29.30     .39 

52.5    0.5 

J 

19.7 

5-89     "Q 

56.6    1.9 

24.06      .86 

1 

35.0    a.  I 

19.59    -31  . 

1 

62.1     1.4 

29.82     .51 

52.2  +ai 

29.7 

6.17 +.87 

58.5+4.0 

1 

24.87+  .75  ' 

37  3  -J-i-S 

19.89 +.«9  ' 

60.7+1.4 

30.32  +.48 

52.3 -«.9 

June 

8.6 

6-43    ,15 

60.6    t.i 

25.56     .6a  ' 

40. 1     a.9 

20.18     .J7 

59-4     »-3 

30.79     .44 

52.7    0.6 

1 

18.6 

0.67    •» 

62.7    a.  I 

26.11     .48 

432     3.a 

20.44     •»4 

58.1     i.a 

3X.21      .40 

53-4    tt-9 

1 

28.6 

6.87    .18 

64.7    t.o 

26.51      .31 

46.6     3.4 

20.67     .ai 

57.0    I.I 

3' -59    -54 

54.5    «.« 

July 

8.5 

704     .M 

66.7    1.9 

26.75+  -«5 

50.  X     3.6 

20.86     .17  , 

56.0    0.9 

31.90     .98 

55-«    1-5  . 

1 

18.5 

7. 16 +.10 

68.6+1.8 

26.82—  .01 

53-7+3.6 

2X.02  +.13 

55.2  +0.8 

32.14 +.9t 

57.4  ~«-7 

28.5 

7.24     .06 

70.4    1.7 

26.72     .18 

57-4    3-6 

21.12      .00 

54.5    0.6 

32.31      .«3 

59.2     1.8 

Aug. 

7-5 

7.28  +.01 

72.0     X.J 

26.46     .34 

60.9    3.5 

2X.I9+.04 

54-0    0.4 

32.40  +.05 

6x.x    1.9 

1 

174 

7.27  -.03 

73-4    «S 

26.03      .50 

64.4     3-3 

21.20     .01 

53.6    a3 

32.41  -.03 

63.1    1.9  ^ 

«7.4 

7.22     .07 

74-5    «•« 

25.46     .64 

67.5     3.0 

21.17     .03 

53-4 -H>-« 

32.34     .10 

65.0    1.9 

1 

Sept 

6.4 

7.14— .10 

75.5  +0.8 

24.76--  .;« 

70.4  +a.7 

21. 10     .(V* 

53.4    0.0 

32.20  -.17 

66. h  —1.7 

16.4 

7.02    .13 

76.2    0.6 

2393    -8: 

73-0    «-4 

21.00    .la 

53-4  -o-« 

32.00     .23 

68. 4     t.j 

26.3 

6.88    .15 

76.7    0.4 

23.02      .96 

75-1     1.9 

20.87     .14 

53-6    o.a 

31-75     •*7 

6*>.h     I.a 

Oct 

6.3 

6.73    .16 

76.9+0.1 

22.02    1. 03 

76.8    1.4 

20.73     .ij 

53.8    o.a 

31.46     .y> 

70.9    0.9 

16.3 

6.57    .16 

76.9  -0,1 

20.97    »•<* 

78.x    0.9 

20.57     .ij 

54.0    0.3 

3115       ^t 

71. 6    0.3 

1 

26.2 

6.41  -.15 

76.7-0.3 

19.90    1.07 

78.7  +0.4 

20.42     .15 

54-3    0-3 

30.84      .31 

7i.<>    <vi 

'Nov. 

5a 

6.26     .14 

76.3    0,6 

18.84    1.05 

7H.8    o.a 

20.28     .IJ 

54-7    o.» 

3"- 54     -3^ 

71.7   +<..4 

15.2 

6.13    .11 

75.6    0.8 

17.80    1.00 

7S.4     0.7 

20,15     .11 

55.0    0.3 

30.^0     .15 

71.2     ti.8 

' 

25.2 

6.03    .08 

74.7      I.O 

16.83      .9t 

77  3     »-3 

20.05     .08 

55  3    0.J 

3'»*»3     .ai 

70.2     I.a 

Dec. 

1 

51 

5.97    .05 

73-7    «•» 

15.95      .83 

75.8    1.8 

19.9H     .05 

55.6    0.3 

1 

29.^5     .15 

^^.^     1.5 

15.1 

5.93     .oa 

72.5-1.3 

15.18      .70 

73.7     a-3 

19.95     .01 

1 

,     56.0-0.3 

207?     .*** 

f)7.i  -fi.B 

' 

25.1 

5-93  +•« 

71. 1    1.4 

14-55      -55 

.     71.x     a.7 

ig.*/')  ^.oa 

56.3    0.3 

20.'»*<     .(>J 

<>5.i     a.1 

3VI 

5.97  -f.os 

69.7-1.4 

14. oH  -  .40 

'     68.2     J.I 

3o.(X)  ^.06 

56.6    0.3 

29.70  +.05 

62.9  i-a.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Sept. 


Oct. 


I.I 

II.O 
21. 0 

3I-0 

lO.O 

19.9 
29.9 
10.9 
20.9 
30.8 

9.8 
19.8 
29.8 

9-7 
19.7 

29.7 

8.6 

18.6 

28.6 

8.6 


yCygni. 


RiKht 
Ascension. 


Declination 
Nprtk, 


18.5 
28.5 

Aug.     7-5 
17.4 

27-4 


6.4 
16.4 
26.3 

6.3 
16.3 


26.2 

Nov.  5-2 
15.2 
25.2 

Dec.      5*x 

15.1 
25.1 

35- 1 


h      m 
20    18 


28.32  -.03 
28.31  +.01 
28.35  .06 
28.44  .11 
28.57     .16 

28.75  +.» 

28.97  .24 
29.22     .37 

29.51  .30 
29.83     .33 

30.17 +.34 

30.52  -35 
30.88  .36 
31-23  .35 
31-58     .34 

31.90 +.31 
32.20  .a8 
32.46    .24 

32.68      .30 

32.86     .15 

32.98  +.10 
33.05  +.04 
33.07  -.01  ' 
33.03     .06  I 
32.95     .u 


32.82 
32.65 

3245 
32.23 

3199 


'I5 
.19 

.21 
.84 


I 


31.75 -.23 
31-52     .« 

31-31      •«> 
31. II      .18 

30.96     .14 


+39  55 

m 

24.8  -«.6 

22.1  2.8 

19.2  2.8 

16.4  2.8 
13.7     2.6 

II. 2 -2.3 

9.1  1.9 
7.4     1.4 

6.2  0.9 

5.6-0.4 

5.5+0.2 
6.0  0.8 
7.0    1.3 

8.6    X.8 
10.7    t.2 

13.1  +a.6 

15.9  2.9 
18.9    3.1 

22.1  3.2 
254    3.3 

28.7  +3.2 

31-9  3-1 
34.9    3.0 

37.8  2.8 

40-4     «-5 

42.8  +«.i 
44.7     1.8 

4^-3     "-4 

47.5  0.9 

48.2  +O.S 

48.4  0.0 
48.1  -0.5 
47-4    <»-9 

46.3  »-4 

44.6  1.8 


IT  CapricomL 


30.83  -.10  j  42.6  -«.• 
30.75  .06 '  40.3  2.5 
30.72 -.02!     37-7-2-7 


Right         ■  Declination 
Ascension.  South, 


t  Delphini. 


h      m 
20    21 


t 
21.46 

21.52 

21.61 

21.74 

21.90 


-.04 
.08 

.IX 

.15 
.18 


22.10  +.21 
22.32  .23 
22.56  .26 
22.83  -^ 
23.12      .30 

23.42  +.31 
2374      -33 

24.07  .33 
24.40  .33 
24-73     -32 

25.04  +.31 

25.34    •«> 

25.62     .26 

25.86  .23 
26.07      .X9 

26.23  +-'4 
26.35      .10 

26.43  +.05 
26.45      .00 

26.44  —.04 


26.37 
26.28 
26.15 
26.00 
25.85 


-.08 
.11 
.14 

.15 
.16 


25.69  -.15 
25.54  -U 
25.41  .12 
25.30  .09 
25.23      .06 

25.19  -.02 
25.18  +.02 
25.22  +.05 


-18  33 

m 

18.3  -h).x 
18.2  0.1 
18. 1  0.2 
17.8    0.3 

17-5     0-4 

17.0+0.3 

16.4  0.7 

15.7  0.8 

14.8  i.o 
13.8     I.X 

12.6 +1.2 

II. 4  1.3 

10. 1  1.3 

8.8  1.3 
7-5  x-3 

6.2  +-I.2 

5-1    i.t 

4.0  1.0 

3.1  0.8 

2.4  0.6 

1.9+0.5 

1.5  0.3 
1.3 +0.1 

1.3  -0.1 

1.4  0.2 

1.6—0.3 

1.9  0.3 
2.3    0.4 

2.6  0.4 
3.0    0.4 

3.4-0.3 

3-7    0-3 
3.9    0.2 

4*1    0.2 

4.2  -0.x 


4-3 
4-3 


0.0 
0.0 


Rixht  Declination 

Ascenfion.  North. 


h      m 
20    28 

fl 
13.82  +.01 

13.85  .05  i 

13.92  .06  I 

14.02  .12 

14.15  .15 

14.32  +.18 

14.51  .2X 

14-73  -as 

14.97  .26 

15.24  .98 


+  10  56 


55-5  -»-5 
53.9    1.6 

52.4  X.5 
50.9    1.4 

49.5  1.3 

48.3 -I.I 
47.4  0.8 
46.8  0.4 
46.5—0.1 

46.6  +0.3 


15-52  +-89       47»2  +0.7 


15.82 
16.13 

16.44 

16.75 


.30 
.31 
.31 
.30 


I 


I 


17.04  +-.29 
I7-32    .37 

17.58   .24 

17.80      .21 

17.99  .17 

18.14  +.13 
18.25  .08 
18.31  +.04 

18.33 -.Of 

18.30    .05 


18.23 
18.13 

18.01 

17.86 
17.70 


.08 

.II 

.14 

•15 
.16 


17-55 --15 
17.40  .14 
17.26  .13 
17.14  .10 
17.05    .07 

17.00  —.04 
16.97  —.ox 


48.1      I.X 

49-3  «-4 
50.9    X.7 

52.7    1-9 

54.7 +*.i 
56.9  8.2 
59-2  a.3 
61.5     2.3 

63.7  2.2 

65.9  +2.1 
67.9      2.0 

69.8  1.8 

71.5  »-6 
72.9    1.3 

74.2  +-I.I 
75.1    0.8 

75-8    0.6 

76.3  0.3 

76.5 +O.X 

76.4  -0.2 
76.0    0.5 

75-4    0-7 

74.6  0.9 

73.6    I.I 

72.3  -'-s 

70.9     1.5 


Groombridge  3241. 


Right 
Ascension. 


4.3  +0.1 1     16.98  +-.02  '     69.4  —1.5 


h      m 
20    30 

8 

22.36  -.33 
22.09  .21 
21.95       -08 

21.94  +-<>5 
22.06     .19 

22.31  -l-.si 

22.68  .43 

23.16  .53 

23.74  -fi* 

24.40  .68 

25.11  +--73 

25.85  .74 
26.60     .74 

27-34  "n 
28.04    .ffj 

28.69  +-6i 
29.26    .53 

29-73  -43 
30.11    .s« 

30.37  .20 


Declinaticm 
Sffrth. 


+  72    10 


49.7  —1.8 
46.7    3.1 

43-5  3.3 
40.2    3.$ 

36.9    5.2 

33-7  -3.0 
30.9  a.6 
28.5  a.2 
26.5    1.7 

25.1  1.1 

24-3 -0-4 

24.2  +o.a 
24.7    0.8 

25-9    »-4 

27.6  %M 
29.8+4.3 

32.5  «-9 

35-5  3-a 

38.9  3-4 

42.4  3-6 

46.1  +3.7 
49-8  3.7 
53-4  3.6 
57-0    ^4 

60.3  3»« 


29.46  -.47  .  63.4  +2.9 

28.94     .56  66.1    2.3 

28.34     .6s  1  68.5    t.1 

27.69     .68  I  70.4    1.7 

26.99     .72  71.8    i.t 

72.6+0.6 
72.9  0.0 
72.7-0.5 
71.9    I.t 

70.5     J'? 


30-51 

•+.08 

30.53 

-•<H 

30.44 

.16 

30.22 

.«7 

29.89 

.38 

26.27  -.72 

25-54  '-n 

24.83  .69 

24.16  .65 

23.54  -58 

23.00  -.50 

22.55  ,40 
22.21  —.30 


68.5 
66.1   2.6 
63.3-8.9 
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Solar 
Date. 


Jan. 


Feb. 


1 


Aog. 


Oct 


Nov. 


I.I 
ii.i 

2I.O 

31. o 

IO.O 


20.0 

29.9 

Mar.    to.9 
S0.9 

Apr.     9.8 
19.8 

19.8 

May     9*7 

19.7 

a9-7 

June     8.7 

18.6 

28.6 

July      8,6 


18,5 
S8.5 

7-5 
»7.5 
a7'4 

6.4 
16.4 
26.4 

6.3 
16.3 

26.3 

15.2 
25.2 

15.1 

25.1 

351 


a  Cygni. 


Riffht 
Aftcension. 


Declination 
North. 


m 


20   37 

• 
51.50  -.07 

51.45  -.oa 

51.46  4-.03 
51.52  .08 
51.63    .13 


+44  54 

m 

32.7  -4.6 

30.0  t.8 

27. 1  S.9 

24.2  a.9 

21.3  a.7 


51.79 +.18  18.7—1.5 

51.99    .«3  16.3    a.1 

52.24    .17 ;  144    W 

52.53    .y>  \  12.9    t.i 

52.83    .33  12.0-0.6 

IX.6  0.0 
1 1.9  +0.5 
X2.7  I.I 
14. 1  1.6 
16.0    i.i 

18.3  +3.3 

21.0  2.<) 

24.1  31 

27- 3     3«3 

30.6  5-4 

34- « +3.4 

37-5  5-3 
40.8    3.1 

43-9  3.0 
46.8    t.7 

49.4  +4.4 

51.7  1.1 
53-6  1.7 
55.0    1.1 

56.0  0.8 

56.6  +0,3 
56.6  -o.a 

56. 1  0.7 

55.2  1.1 
53-7    «-7 

51.8 -i.i 
49-5  M 
47  o  -^^ 


53.20 +.30 
53-57  -37 
53-95  -38 
54-33  -38 
54-70    .56 

55-0^  +-34 

55.39  -31 

55.68   .17 

55-93    -*3 

56.13  .18 

56.28  4-.I1 

56.37  .06 

56.40  +.01 

56.38  -.05  ' 
56.30    .10 

56.18 -.15 
56.01  .19 
55.80    .ta 

55-57  ••4 
55-32    -'S 

55.06  -.16 

54.80  .as 
54.56    .13 

54-33    •« 

54.14  .18 

53.98  -.14 
53.86    .10 

53.79  --05 


\i  Aqaaril 


Riffht 

AftcenEtoo. 


h     m 
20  47 


2.05  -h.oi 
2.08  .05 
2.14  .08 
2.24  .11 
2.37    -M 

2.53  +-«7 
2.71  .10 
2.93  .13 
3-17  -«5 
3-43    •«7 

37'  +-«9 
4.01     .31 

432  -a* 
4.64    .3a 

4-95    •3a  , 


Declination 


—   9   32 

m 

32.0  -0.4 
32-5     0-4 

32.8    O.S 

33.1  0.1 

33.2-0.1 


I 


I 


33.2  fO.  I 

330  0-3 
32.6    O.S 

32.0  0.7 

31.1  0.9 

3a  I  +1.1 
28.9  1.3 
27.5  1.5 
25.9     1.6 

24.3  1.6 


5.27 +.31  22.7+1.6 
5.56  .19  I  21. 1  1.6 
5.85     .17       19-5     »-5 


6.10 
6.32 


•«4 

.10 


x8.i 
16.8 


1.4 
I. a 


6.50  +.16 
6.63    .11 

6.73     -07 

6.77  +.oa 

6.78  — .oa 


6.73 
6.66 

6*55 
6.42 

6.28 

6. 14 

5.99 
5.86 

5-75 
5.67 


-.06 
.09 
.la 
.13 
.14 


15.6-l-t.i 
14.6  0.9 
13.9    0,7 

13-3  0.5 
12.9    0.3 

12.6+0.1 

X2.6  0.0 
X2.6  -0.1 
X2.8  o.a 
13.0    0.3 


.14  13-4  -<>-3 

,14  13.7    0.4 

.la  T  14. 1    0.4 

.10  14.6    O.) 

.07  15.0    0.5 


5.61  -.o« 
5-58- •« 

5.59  +.M 


15.5-^5 

x^.o    0.4 
16.4     0.4 


12  Year  Cat  1879 


Right 
Ascentioa 


Drrlin^tion 


h      m 
20    52 

9*  18—  .78 
8.50  .57 
8.03  .34 
7.81—  .10 
7.82+  .14 

8.09+  .39 
8.58  .60 
9.29     .81 

ia2o    .90 
IX.25  I. II 


+80  9 

50.8-1.5 
48.  X    1.9 

45.0   3.1 
41.8    3.1 

38.6  3.1 

35-4 -S-i 

32.4  1.8 

29.7  1.4 

27.5  1.0 

25.8  1.4 


X2.43+1.11  24.6-0.8 
13.67  1.16  '  24.x  -  at 
X4.96   i.ifl       24.2  40.4 


16.22  1.14 
17.44    1.17 

18.57+1.07  I 
19.58     .93 
20.44     .77 
21.12      .39 
2I.6x      .39 

21.90+  .18 
22.00-  .01 
21.85      .13 
21.52      .43  I 
20.99     .61  j 

20.27-  .80 
19.39  .« 
18.36  1.09 
X7.21    t.io 

X5.97     Lib  , 


25.0 
26.3 


1.0 

t.6 


28.2+1.1 
30.5  1.6 
33-3  S-o 
36-4  5-3 
39-«    3-5 

43-4+3-* 

47- «     3- 

50.8  5. 

54-4    3. 
57-9    ^ 

61.2  +3. 
64.2    1. 

66.9  1. 
69.2    1.0 
71.0    I. 


x4.66-1.s3  i  72.4 +1. 

'3  3«    »-35  73-2 +«• 

"•97   «-33  73-4-^ 

10.66    1.17  73.0    o. 

9.42    1.18  72.x     I. 


8.30  -1.05 

7.32     '89 
6,52     .70 


70.5-1 
68 

66 


vCygxxl 


Mcht 
AiCMttiott. 


Declination 


b     10  •       ' 

ao  53  +40  45 

16.26  -  .07  62.6  -1.4 

j6.2I  -  .oa  60.1     1.6 

x6.2i  +.01  57.4    1.7 

16.25    .07  54.6    1.7 

16.34    .11  5X.9    1.6 

16.48  +.16  49.4  -«.4 

x6.66    .10  47.x    1.1 

16.88    .14  45.3    1.7 

17.15    .18  43.8    t.a 

X7.44    .31  42.9    0.6 

17.77 +.J4  42.5    o-« 

x8.X2     .33  42.7 +O.S 

X8.48     .36  43.5     I.O 

18.84     .36  44.8     i.s 

19.20    .36  46.6    1.0 

«9-55  +-54  I  48-8  +1-4 

19.88    .31  '  51-4    a.7 

30.  x8     .18  54.3     3.0 

20.44    .14  57.4    ^3 

30.66    .19  60.7    3.3 


20.83 +.14  64.0+3.3 

20.94    .09  67.3    3.3 

2  X. 00 +.03  70.5     3-1 

2X.0X-.01  73.6     1.9 

20.96      J9J  76.4      1.7 

20.87 -.11  79-0 +M 

20.73    .16  8X.3    1.1   I 

20.56     .19  83.2     1.7 

20.36     .11  ;  84.7     1.3 

20.14     .11  85.8     O.B 


I9.9X  -.13 
19. 68  .ta 
X9.47  .11 
19.26  .19 
19.08     .16 

18.93  --^s 


$.5     1.3 1      18.82     . 
'».o-a.6|      18,75-. 


09 
06 


86.4  +0,4 

86.5  -0.1 

86.2  0.6 
85.4  1.0 
84.  X     I.s 

82^-1^ 

80.3  t.1 

78.0  -1.5 
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61*  Cygni. 

C  Cygni 

a  Cephei. 

xPegasL 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
Nprtk. 

Right 
Ascension. 

Declination 
Ntfrtk. 

Right 
Ascension. 

Declination 
Nffrth. 

Right 
Ascension. 

Declination 
N(frtk. 

h      zn 

• 

h      m 

• 

b      m 

• 

h      m 

e         > 

21       2 

+38  14 

21      8 

+29  47 

21    16 

+62     8 

21    17 

+  19    21 

Jan. 

I.I 

• 
12.70  —.06 

n 

19. 1  -a.a 

• 
29.45  -.05 

62.4  -a.o 

1 
3.07  -.24 

49.2  -a.4 

• 
15.71  -.04 

34-1 -1-6 

II. I 

12.66  — .oa 

16.7    2.4 

29.41  —.01 

60.3      2.2 

2.86    ,17 

46.5    a.8 

15.70    .00 

32.4    1.7 

21. 1 

12.67  +'03 

14-3    a-5 

29.42  +.02 

58.0    a.3 

2.73    .09 

43.6    3.0 

15.71  4-.03 

30.6    1.8 

31.0 

12.71     .07 

11.7    2.5 

29.46    .06 

55.7    a.3 

2.68  —.03 

40.5    3.1 

15.75     .06 

28.8    1.8 

Feb. 

lO.O 

12.80     .It 

9-2    a.4 

29.54     *'o 

53.5    a.2 

2.71  +.07 

37.3    S.I 

15.83     .10 

27.1    1.7 

20.0 

12.94  +'>6 

6.8  —2.2 

29.66  +.14 

51.4—2.0 

2.82  +.15 

34.2  -3.0 

15-94 +-13 

25.5-1.5 

29.9 

13.12     .20 

4.8     1.9 

29.82     .z8 

49-5    «.7 

3.01     .«3 

31.3    a.8 

16.09    .16 

24.2    1.2 

Mar. 

10.9 

1334     •«4 

3.0   1.5 

30.01     .21 

48.0    x.3 

3.28     .31 

28.7    t.4 

16.27    .ao 

23.1    0.9   1 

20.9 

13.60      .38 

1.7    I.I 

30.24     .24 

46.9    0.9 

3.62     .37 

26.6    1.9 

16.48     .23 

22.5    as 

30.9 

13-89     -31 

0.9  -0.5 

30.50     .27 

46.3  -0.4 

4.02     .43 

24.9    «.4 

16.72     .25 

22.2-0.1 

Apr. 

9.8 

• 

14.21  +.33 

0.6    0.0 

30.79 +.30 

46.1  +0.1 

4.48  +.48 

23.8  -0.8 

16.99  +.a8 

22.340.4 

19.8 

14-55      -35 

0.9  +0.5 

31.10     .32 

46.5    0.6 

4.98     .51 

23.3-0.2 

17.28     .y> 

22.9    0.8 

29.8 

14.91      .36 

1.7    I.I 

3142     .33 

47-3    !.« 

5.50     .53 

23.4  +0.4 

17.59    .31 

23.9    i.a 

May 

9.8 

15-28     .37 

3.1     1.6 

31-76     .34 

48.6     1*3 

6.03     .53 

24.2     I.O 

17.91     .3a 

25.3    1.6 

19.7 

15.65     .36 

4.9    2.0 

32.10     .33 

50.4     1.9 

6.56     .5a 

25.5    1.6 

18.23     .32 

27.1     1.9 

29.7 

16.00  +.35 

7-I+«.4 

32-43  +.sa 

52.5  +a.3 

7.07  +.49 

27.4 +a.  I 

18.55  +-3I 

29.1  +2.2 

June 

8.7 

16.34    -s* 

9.7    2.8 

32.74    -30 

55.0    2.6 

7.54     -45 

29.8    a.6 

18.86     .30 

31-4    a-4 

18.6 

16.65      .29 

12.7    3-0 

33.03    .28 

57.6    a.8 

7.97     .40 

32.6    3.0 

19.14     .28 

33.9    a.5 

28.6 

16.93      .85 

15.8    3.2 

33.29     .«4 

60.5    2.9 

8.35     .34 

35.7    3.3 

19.41     .25 

36.5     2.6 

July 

8.6 

17.16     .21 

19- 1    3.3 

33.52    .ao 

63.4    3.0 

8.65     .27 

39.1    3.5 

19.64    .21 

39.1     a.6 

18.6 

17.35  +.16 

22.4  +3.3 

33.70  +.16 

66.4  +3.0 

8.88  +.19 

42.7  +3.6 

19.83  +.17 

41.7+2.6    i 

28.5 

17.48     .11 

25.7    3.3 

33.84    .11 

69.4     2.9 

9.04    .11 

46.4    3-7 

19.98     .13 

44-3    a-5 

Aug. 

7-5 

17.57      -06 

29.0    3.2 

33.93    .06 

72.2     2.8 

9. 1 1  +.03 

50.1     3.7 

20.08     .oB 

46.7    2.3 

i7'5 

17.60  +.01 

32.1     3-0 

33-97  +.<» 

74-9    a.6 

9.10— .05 

53.8    3.6 

20.14  +.04 

48.9    2.1 

27.4 

17.58  -.04 

35.0    «-8 

33.96  -.03 

77.4    a.4 

9.02    .xa 

57-3    3.4 

20.16 -.01 

50.9    1.9 

Sept. 

6.4 

17.51  -.09 

37.6  +a.5 

33-Ci  -.07 

79.7+2.1 

8.86  -.ao 

60.6  +3.a 

20.13— .05 

52.7 +»-7   1 

1 

16.4 

17.41      .13 

39.9    a.2 

33-82    .11 

81.6    1.8 

8.63     .26 

63.7    a.9 

20.06     .08 

54.3  M  : 

26.4 

17.26     .16 

41.9    1.8 

33.69    .U 

83.2    1.5 

8.34    -sx 

66.3    a.5 

19.96     .XI 

55.5  I.I 

Oct. 

6.3 

17.09     .18 

43-5    '-4 

33.54     .«6 

84.5    I.I 

8.00    .36 

68.7    2.1 

19.83     .13 

56.5    a8 

16.3 

16.90     .ao 

44.7    1.0 

33.37     .X7 

85.4    0.7 

7.63    .39 

70.5     1.6 

19.69     .13 

57.1    0.5 

26.3 

16.69  —•«> 

45.5  -nks 

33.19 -.18 

85.9  +0.3 

7.22  -.41 

71.9 +1.1 

19-54  -.»5 

57.4  -K).2 

Nov. 

5-3 

16.49     .ao 

45.7+0.1 

33.01     .18 

86.0—0.1 

6.81     .42 

72.7  +0.5 

19.38     .13 

57-4  -0-2 

15.2 

16.29     '^9 

45.6  -0.4 

32.83     .17 

85.7     0-5 

6.39    .41 

72.9    0.0 

19.23     .14 

57.1     0-5 

25.2 

16.  II     .17 

44.9    0.9 

32.67     .15 

85.0    0.9 

5.98    .39 

72.6  —0.6 

19.10     .13 

56.4    0.8 

Dec. 

5-2 

15-95     -xs 

43-8    X.3 

32.53     .13 

84.0     x.3 

5.60    .57 

71.7     1.2 

18.98     .11 

55.5    1.x 

15-2 

15.81  -.12 

42.3-1.7 

32.41  —.10 

82.5  -1.6 

5.25  --Sa 

70.3 -X.7 

18.88  -.08 

54.3 -«.3 

25.1 

15.71     .08 

40.5    2.0 

32.32     .07 

80.8     1.9 

4.95     'V 

68.3      2.2 

18.81     .06 

52.8     1.5 

35.1 

15.65  -.05 

!    38.3-2-3 

32.27  -.04 

78.8-2.1 

4.71  -.22 

65.9  -2.5 

18.77  ~-03 

'     51.2-1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

0 

/SAqoariL 

^Cepbel 

f  Aqnarti. 

fPegasl 

Mffsn 
Solar 
Dam. 

1 

Right 
Atceniion. 

Declioadon 
Seuih. 

Risbt 
AscensloiL 

Declination 

Rifht 
Aacenaion. 

jDMlinatloa 

Rl«bt 
Aacanaioa. 

Doclinatios 

b      m 

• 

b      m 

• 

b      m 

•        1 

b      m 

1           • 

21    26 

-  6     I 

21    27 

+70    5 

21    32 

-  8  18 

11  39 

+  9  23 

]«!, 

i.t 

fl 
4.55 -.oa 

• 

48.9 -as 

t 
15.06     .39 

m 

84.3 -a-3 

t 
12.50 -.03 

m 
80.1  -0,4 

t 
4.08  -.04 

m 

52.1  -i.a 

II. I 

4.55  +.01 

49.5    0.5 

M-7>     -30 

81.8    3.7 

12.49  +.01 

80.5      0.4 

4.06  -  .01 

50.9    I.t 

21. 1 

4-57    -04 

50.0    0.4 

X4.45    .10 

78.9    3.0 

12.51     .04 

'      80.9      0.3 

4.06  +.oa 

1    49.7    i.« 

31.0 

4.62    .07 

50.3    0.3 

14.31  -.09 

75.8    3.1 

12.56    .07 

■      81.1-0.3 

4.10     .0) 

48.4    1.3 

Feb. 

IO.O 

4.71       .10 

50.6  -0.2 

14.27  +.03 

72.6    i»% 

12.64    .09 

8x.2    0.0 

4.16    .08 

47-3    «•« 

20.0 

4.83  +.13 

50.7    0.0 

14.36  +.14 

69-4  -3.» 

12.75  +.13 

81.1  +0.3 

4.25 +.if 

46.3-0.9 

29.9 

4.97     .16 

50.6  +o.a 

14.56    .a6 

66.4     3.9 

12.89     .16 

80.8    0.4 

438    .14 

45.5    ••• 

Mar. 

10.9 

5.15    .19 

50.2    0.4 

14.87    .36 

63.6     3.6 

13.07     .19 

80.4    0.6 

4.54     .18 

45.0    0.3 

20.9 

5.33        M 

49.7    0.7 

15.29    .46 

61.2      1.3 

13.27      .33 

79-7    o-" 

4.73    •« 

44.8    0.0  1 

1 

1 

30.9 

5-59    'U 

48.9    0.9 

X5'79    -54 

593    1-7 

13.50      .34 

78.8    1.0 

4-95    •«4 

44.9+0.3 

Apr. 

9.8 

5.84  +.«7 

47.8 +i.a 

16.37  +•*» 

57-9 -»•« 

13.75 +-«7 

77.7  +1.3 

5.20 +.36 

45.4  +«•* 

X9.8 

6.X2     .39 

46.5    1.4 

I7tOX     .66 

57.1  -0.5 

14.03     .39 

76.3    1.4 

5.47    .as 

46.2    1.0 

29.8 

6.42    .31 

45.1     1.6 

17.69     .68 

56.9+0.1 

M-33    -31 

74.8    1.6 

5.77    .30 

47-4     «.3 

Mar 

9.8 

6.73   .3a 

43.5     «.7 

18.39     .69 

57.4    0.8 

14.64    .sa 

73.1    1.7 

6.07    .31 

48.9    1.6 

19.7 

7.05  .3a 

41.7     1.8 

19.08     .66 

58.5    1.4 

14.96    .)! 

71.4    1.8 

6.39    .33 

50.6    1^  1 

r 

29.7 

7-37  +  31 

39.9  -I-1.8 

19.74  +.64 

60.1  +1.9 

15.28  +.J1 

69.6  +1.8 

6.71  +.31 

52.6  +<,o 

]one 

8.7 

'     7.68    .30 

38.0     1.8 

20.37     .59 

62.3     3.4 

15.60    .31 

67.7     1.8 

7.02    .30 

54.7    " 

18.7 

7.98     .99 

36.2     1.8 

20.93     -53 

64.9     3.8 

15.90    .49 

66.0     1.7 

7-3»    .»9 

56.9    3.3 

28.6 

8.25     .96 

34-5     1-7 

21.42     .44 

67.9     3.3 

16.18     .17 

64.3     1.6 

7.59     .36 

59-2    a.3 

jfxly 

8.6 

8.50     .23 

32.9    1.5 

21.82   .ss 

71.2     5.4 

16.43     ,tj 

62.8     1.4 

7.84   .33 

61.5    t.t 

I 

t8.6 

8.71  +.19 

3M+M 

22.13 +.as 

74.8  +3.6 

16.65  +.90 

61.5  +1.3 

8.05  +.19 

63.7+1.1  j 

28.5 

8.88    .15 

30.2    1.3 

22.33     ts 

78.5     3-7 

16.83      .16 

60.3     I.I 

8.22     .15 

65.8    1.0 

Aug. 

7-5 

9.00     .10 

29.  X     1.0 

22.42  +.04 

82.3     3.8 

16.96      .11 

59-3    0-9 

8.35     .11 

67.7     «.9 

17-5 

9.09    .06 

28.3    0.8 

22.41  —.07 

86.0     3.7 

17.05      .07 

58.6    a6 

8.44     .06 

69.5     1.7 

1 

27-5 

9.X2-h.oa 

27.6    0.6 

22.29    '^ 

89.7     J.6 

17.09  +.oa 

58.1     0.4 

8.48  +.03 

71.0    M 

Sept 

6.4 

9.12  — .oa 

27.1  +0.4 

22.07  -.37 

93.2  +3.4 

17.09  -.oa 

57.8  +0.3 

8.48  — .oa 

72.4  +1.3 

16.4 

9.07    .06 

26.9  'k^i.i 

21.76     .35 

96.4     3-» 

17.06    .06 

57.6    0.0 

8.44     •«>3 

73-5    »o 

26.4 

9.00    .09 

26.S     0.0 

21.36    .43 

99.4     3.8 

16.98    .09 

57.7    a  I 

8.37    .08 

74.3    0-7 

Oct 

6.4 

8.89    .11 

26.9    a  I 

20.90     .}0 

102.0     3.4 

16.88    .11 

57.8     a3 

8.27    .11 

74-9    0-5 

16.3 

8.77    -'3 

27.1    ca 

20.37     .55 

104.1     1.9 

16.76    .la 

58.1     0.3 

8.15    .13 

75.3  -H>.3 

26.3 

8.64  —,13 

27.4  -0.3 

19.81  -.58 

105,8  +1.4 

16.63  -.13 

58.5 -«.4 

8.02  -.13 

1 
75.4    ao  1 

Nov. 

5-3 

8.50    .13 

27.8    0.4 

19.21     .60 

106.9     0.9 

16.50     .13 

58.9     0.5 

789    .13 

75  3-0.*  ' 

15.2 

8.37    .11 

28.2    0.5 

18.61     .60 

107.5+0.3 

16.37     •'« 

59-4    0-5 

7.75    .13 

75.0    0.4 

25.2 

8.25    .11 

28.7    aj 

18.01     .59 

107.5-0.3 

16.25     .11 

59-9    0-5 

7.63      .13 

74.4    a6 

Dec 

5a 

8.15    .09 

29.3    0.6 

17-43     56 

106.9     ^9 

16.15     "^ 

60.4    0.} 

7.52      .10 

73.7    ^ 

15.2 

8.07  --.07 

29.8  -0.6 

16.90 -.50 

105.6 -1.5 

16.07    -.07 

60.9—0.5 

7.43  -•<* 

72.8—3.0 

25.1 

8.02    .04 

30.4    0.6 

16.42    .44 

103,9     3,0 

16.01     .04 

61.3    O.S 

7.36    .«6 

71.7    1.1 

35- 1 

8.00  —.01 

31.0    0.5 

16.0a    .36 

I0I.7     3.5 

15.98     .01  ' 

6x,8  -0.4 

7-31  -OS 

70.5—1.1 
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aGmis. 

9  Aquarii 

r  AquariL 

y  Aqoarii 

Me«a       1 

So 

lar 
t«. 

Da 

Rifht 

Declination 

RiKbt 

Declination 

Riffht 

Declination 

Rich! 

Drrlinstion 

Ascension. 

S0miJL 

Atcenaioa 

S^miA. 

Aaceniion. 

• 

Ascension. 

\m/A. 

b      m 

9 

b     m 

• 

b      m 

b      m 

• 

23      I 

-47  27 

22    II 

-  8  17 

22    19 

+  0  50 

22    30 

—    0    38 

I" 

I.I 

• 
40.48— .to 

66.1  +1.3 

fl 
20.46  -.05 

m 
69.0  -0.4 

a 
57.63  -.06 

m 

56.8  -0.7 

8 
0.46  ".06 

74.8-0.7 

Il.t 

40.41     .05 

64.6    1.6 

20.42  -.03 

69.4       0.3 

57- 58    •<M 

56.0    0.7 

0.40      .04 

75-5    0-7 

2I.I 

40.38  -.01 

62.8    1.9 

20.41     .00 

69.7       0.3 

57.55  -  .01 

55-3    0^7 

0.37  -.03 

76.1    0.6 

3I.I 

40.39  4-.03 

60.8    s.t 

20.42  +.03 

69.8  —0.1 

57-55  +.01 

54.6    0.6 

0.37  +.01 

76.7    0.5 

Feb. 

IO.O 

40-45     •<« 

58- 5     «-4 

20.46    .06 

69.9+0.1 

57.58    .04 

54.1    0.5 

0. 38      .03 

77.1    0.4 

20.0 

40.55 +.ia 

56.0  -1-4.5 

20.53  +.09 

69.7+0.3 

57.64  +.07 

53-7  ^3 

0.43  +.06 

77.4  -0.3 

Mar. 

I.O 

40.70    .17 

53.5    «-6 

20.64      .IS 

69.4       0.4 

57.73    .10 

53.4  -0.1 

0.51       .10 

77.6    ao 

II.O 

40.89     .31 

50.8     S.6 

20.77    .15 

68.8    0.7 

57.85    .14 

53.4  +0.1 

0.62      .13 

77.5  +«.» 

20.9 

41.12     .36 

48.2     t.6 

20.93    .18 

68.1    0.9 

58.00    .17 

53-7    0-4 

0.77      .16 

77.1     0.5 

30.9 

41.40     .JO 

45.6     s.6 

21. 13     .tl 

67.1     I.I 

58.19      .30 

54-3    0.7 

0.94      .19 

76.5     O.S 

Apr. 

9.9 

41.72  +.34 

43.0 -l^s 

21.36 +.34 

65.8+1.3 

58.41  +.33 

55.1  +1.0 

I.  16 +.33 

75.6+1.0 

19.8 

42.07     .37 

40.6     «.3 

21.61      .17 

64.4     1.5 

58.66     .36 

56.2    1.3 

1.40      .36 

74-4     »-3 

29.8 

42.46    .40 

38.4     t.1 

21.89      .39 

62.8     1.7 

58.93      .SB 

57-5    »-5 

1.67      .10 

730    1.5 

May 

9.« 

42.87     .4a 

36.4     1.9 

22.20      .31 

61.0    1.8 

59-23     30 

59.1     1.7 

1.96      .30 

71.4     1.7 

19.8 

43-29     -43 

34.6     1.6 

22.51      .33 

59.2    1.9 

59-54    -SI 

60.9    1.9 

2.27      .31 

69.6    1.9 

29-7 

43-73  •»--43 

33-2  +«-3 

22.84  +*3< 

57.3  +1.9 

59.86 +.33 

62.9+3.0 

2.59 +.33 

67.6+3-0 

Jnne 

8.7 

44-16    .43 

32.1    0.9 

23.16     .33 

55-3    »-9 

60.18    .33 

64.9    3.1 

2.91    .33 

65.6    3.0 

18.7 

44.58    .41 

31-4     0-5 

2347     -31 

53.4    1.8 

60.49     -31 

67.0    3.1 

3-22      .31 

63.5     a.o 

28.7 

44.98    .38 

31.0  +0.1 

23-77      •9 

51.6    1.7 

60.79  .39 

69.1    3.0 

3-53    '*9 

61.5     3.0 

i^r 

8.6 

45-33    -34 

31. 1  -0.3 

24.05     .16 

50.0    1.5 

61.06    .36 

71.0    1.9 

3.81    .37 

59-5    »-9 

18.6 

45-^7 +-30 

31.6-0.6 

24.29  +.33 

48.5 +'.4 

61.31  +.33 

72.9 +1.8 

4.06 +.34 

57.7  +1.8 

28.6 

45-95    •«4 

32.4     1.0 

24.50     .19 

47.3    1.3 

61.52    .19 

74-7     ••7 

4.28       .30 

56.0    1.6 

Aug. 

7-5 

46.16     .19 

33-6    1.3 

24.67     ,15 

46.2    0.9 

61.69    .15 

76.2    1.5 

4.46      .16 

54-5    «-4 

17-5 

46.32     .IS 

350    «-5 

24.80     .11 

45-4    0-7 

61.82    .11 

77.6    1.3 

4.60      .13 

53.2     1.3 

27-5 

46.41  4'.o6 

36.6    1.7 

24.to    .06 

44.8    0.5 

61.91     .06 

78.7     1.0 

4.70      .07 

52.2    0.9 

Sept. 

6.5 

46.43     .00 

38.4-1.8 

24.92  +.01 

44-5  +<»-3 

61.95 +.OS 

79.6 +O.B 

4-75  +  03 

51.3  +0.7 

16.4 

46.40  -.06 

40.3    1.8 

24.92  -.03 

44.3+0,1 

61.95  "•*" 

80.3     0.6 

4.77    .00 

50,8    0.5 

26.4 

46.3X     .11 

42.1     1.8 

24.88     .03 

44.4-0.1 

61.92    .03 

80.8     0.4 

4-75  -  04 

50.4    0.3 

Oct 

6.4 

46.17     .16 

43-9    «-7 

24.81     .06 

44.6    0.3 

61.86     .ott 

81.0  +0,3 

4.69    .07 

50.2  +0.1 

16.4 

45-99    •»9 

45-3    1-5 

24.71     .11 

44-9    0-4 

61.77    •»<» 

81.]     0.0 

4.61    .09 

50.2  -0.1 

26.3 

45.79  -.ti 

46.8  -  i.a 

24.60 -.13 

45-3  -0-5 

61.67  -•«» 

81.0    0.3 

4.51  -.10 

50.4  -0.3 

Nov 

5-3 

45-57    •» 

47.8    0.8 

24.48      .13 

45.8    0,5 

61.55    •" 

80.7     0.3 

4.40    .11 

50.6    0.4 

15-3 

45-35    -M 

48.4    0.4 

24.36      .13 

46.3     0-5 

61.43    -I* 

Ho.  3    0.4 

4.29    .11 

51. 1      n.5 

25.2 

45-13    -»» 

48.7  -  0,1 

24.24      .11 

46.9    0.5 

61.31    .11 

79.8    0.5 

4.17    .11 

51.6     0.6 

Dec. 

5-2 

44.93    .19 

48.6  -f-cs 

24.13     .10 

47-4    0-3 

6t.20     .10 

79.2    0.6 

4.06    .10 

52.2     0.6 

15-2 

44.76— .16 

48.1  -HX7 

24.03  -.09 

48.0  -0,5 

61,11  -.09 

78.6    0,7 

3.96  -.09 

52.8  -0.7 

25.2 

44.62    .11 

47.1      i.i 

23.96      .07 

48.4    0,5 

61.03    .07 

77.8    0.7 

3.H8      .OB 
3.81    -.06 

53-5    0.7 

351 

44.51  -.09 

45.9+1.4 

23.90  -.03 

48.9  -  0.4 

60.96  -.05 

77-»    *»-: 

54,2  -0.7 
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S(3lar 

DMA. 


Jan. 


Feb. 


Apr. 


May 


Jose 


July 


1.2 
IX. t 
2t.l 

31.1 
lO.I 


20.1 

Mar.      I'O 
ix.o 

2I.O 

30.9 


9.9 
19.9 
29.8 

9.8 
19.8 

29.8 

8.7 

18.7 
28.7 

8.6 


18.6 
28.6 
Aug.  7-6 
17-5 
«7-5 

Sq)t  6.5 
16.5 
26.4 

Oct.  6.4 
X6.4 

26.3 

Nov  5-3 
15-3 
23-3 

Dec      5-2 

15.2 
25.2 
35a 


a  Pivis  Australis. 
{^Fomttihuitt.) 


RiKht  Dcrlinaiioo 

Aftcenuon.  S^uth. 


h      m  •        ' 

22    51     —30    10 


54.28  -.09 
54.20  .07 
54.14  .04 
54.11  —.01 
54.10  +.ca 

54.13  +.03 
54.20  .06 
54.30  .la 
54.43  .16 
54.61     .19 

54.82  -f.aa 
55.07     ,v 

55-35 
55.66 

56.00 


30 

34; 


I 


56.35  +36 

56.71     .36 

57.07   .96 

5741  -54 
57-74     -sa 

58.05  +.39 
58.32  .85 
58.54  .11 
58.73     .16 

58.86       .13 

58.95  +.07 
58.98   -♦-.<« 

58.97  ".oa 

58.93  -06 
58.84     .09 

58.73  -.11 
58.60  .13 
58.46     .14 

5832  -M 
58.18      .13 

58.04   -.12 

57.Q3  .11 
57.S3    .09 


34-3+<».s 
33-8  0-6 
33-1  0-9 
32.1  i.i 
30.8    1.3 

29.34-1.6 

27.6  1.8 

25.7  a.o 
23.6    a.i 

21.4  2.3 

19.1  +3.3 

16.8  2.3 

14.5  3.3 

12.2  2.3 
9.9    2.1 

7.9  4-3.0 

6.0  t.8 

4-4     »-5 

3.1  1.2 

2.0    0.9 

1.4  +0.5 
l.o  +o.a 
X.0-^2 
1.3  0,5 
2.0    0.8 

2.9  —1.0 
4.0     1.2 

5.2  1.3 
6.6  1.3 
7.9    1.3 

9.2  —1.2 
X0.4  I.I 
11.4  0.9 
12.2    0.7 

X2.8     0.4 

13,1  -0,1 
1 3. 1  +0.1 
li.g  +0.4 


(Markak.) 


Ri«bt 
AtceDtion. 


b      in 
22   59 


34.51  -.09 

34-43  -07 
34.36    .05 

34- 32    -05 

34.31  -.01 

34.32  +.02 
34.36    .06 

34.44  .09 
34-55  -n 
34-71    •«7 

34.90  +.tx 
35- 12  .24 
3538  .ay 
35-67  .90 
35-97    -51 

36.30 +.32 
36.62  .33 
36.95    .32 

37-27     •3» 

37.56  .19 

37.84  +.16 
38.08  .23 
38.28     .19 

38.45  .16 

38.57  •" 

38.65  +.06 
38.69  +.oa 
38.69  -.ox 

38.66  UH 
38.60  .07 

38.52  -.09 
38.42  .10 
38.3X  .11 
38.20  .11 
38.08     .11 

37-97  -•" 
37.87    .10 

37-77  -  -09 


Declination 
h'0rtk. 


+  14   38 

48.2  -I.i 
47.1     x.i 

46.0  1.2 

44.7  t.2 

43-5    !•« 

42.4  -X.X 
4X.4  a9 
40.6    0.7 

40.1  0.4 
39.9-0.1 

39-9 -H>.i 

40.4  0w6 

41.2  0.9 

42.3  «-3 

43.8  X.6 

45.5  +1.8 

47.5  1.0 

49.7      t.2 

51-9  «-3 
54-3    «-4 

56.7 +«-S 
59-0    «-3 

6X.3      t.2 

63.4  t^ 

65.3  X.8 

67.x  +1.6 

68.6  1.4 

69.8  1.2 

70.9  0.9 
7X.7    0.7 

72.2+0.4 

72.5 -HKl 

72.5^1 
72.3  0.3 

71.8    0.5 

7X.2  -0.7 

70.4  0.9 

69.4      1.1 


oCephei 


Rifbl 
Atcentioo. 


Decliiution 
Nfirlk. 


b     m 
23    14 


x9.X4-.44 
18.71  .41 
18.33  .36 
x8.oo  .29 
X7.75    .to 

X7.59  -.IX  , 

X7.52  -.01 
X7.56  +.09 

X7.7X       .20 

17.96  .30 

18.30  +.39 
X8.74  .48 
19.25  .13 
X9.83     .60 

2a45    .63 

ax. 10 +.63 
2X.76    .63 


22.4  X 
23.02 
23.60 


.63. 

.60' 

•55 


24.12  +.49 
24.58     .41 

24-95  -33 
25.25  .25 
25.45     .x6 

25.57  +.97 
25.60  -.01 
25.54  •«« 
25.40     .17 

25.19   -ts 

24.91  -.31 
2457     -37 

24. x8    .41 

23-75      -44 

23.29    .46 

22.83  -.47 
22.36    .46 

2X.9X  -.41 


+  67    32 


5X.5— I.O 
50.2  i.s 
48.4  t.0 
46.2    2.4 

43.6  t.7 

40.7  ~t.9 

37.8  3.0 

34.8  t.9 
32.0    t.7 

29.4      S-4 

27.2-2.0 
25.4  1.6 
24.0  I.I 
23.2  -0.5 
23.0+0.1 

23-4  +«.7 
24.4     1.2 

25-9     »-7 

27.9  a.2 

30.4    2.6 

33.2  +3-0 
36.4  3.3 
39-8  3.5 
43-4  3.6 
47-«    5-7 

50.943-7 

54.6  3.6 

58.2  3.5 
6x.6    3.3 

64.7  3.0 

67.5+2.6 
69.9  2.2 
7X.8  1.7 
73.x  I.I 
74.0+0.5 

74-3-^1 
73.9    0,6 

73.0-1.1 


tfPbcinnL 


Richt 
Awnrion. 


b     m 
23   22 


41.47  -.09 
4X.38  .oS 
4X.3X  .06 
4X.26  .04 
4X.23— .ot 

41. 22 +.01 
4X.25  .04 
4X.3O  .07 
4X.39     .11 

4X.5a    .15 


Declination 


+  548 


29.2-0.8 
28.5    0.8 


27.7 
26.9 
26.2 


0.8 

0-7 
0.6 


25.6  -0.5 
25.x  0.3 
24.9    0.1 

24.8  -^o.i 
25.x     a4 


41.69 +.19  I  25.6+0.7 

4X.89      .t2  26.5      1.0 

42.X3      .23  27.6      1.3 

42.39      .28  29.0      1.3 

42.69      .30  ,  30.6      1.7 


43.00  +.32 
43.32  .32 
43.64      .32 

43.96  .31 
44.26      .29 

44-55  +-«7 
44.80    .24 

45.02    .30 

45-2X     .17 

4536    .13 

45.46  +.09 

45-53  05 
45.55  +.01 

45.55  -.02 
45-5«    •4»5 

45-45 -•<»7 

45.38  .oy 

45.28  .10 

45.18  .10 

45.08  .11 

44.97  -.10 
44-^7     .10 

44. 7S     .09- 


32.5+1.9 

34-5    »•« 

30.6  2.1 

38.7  2.3 
40.9    2.1 

43.0  +3.0 
45.0  1.9 
46.9       1.7 

48.5  1.6 
50.0     1.4 

5X.3  +1.1 
52.3  0.9 
53.0     0.7 

53.6  0.5 
54.0  +0,3 


54- » 

54.0 

5J.8 

53-4 
52.9 


0.0 
0.1 
0.3 
0.4 
0.6 


52.3    0-7 
51.6    0.7 

50.S     o.^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

t 

1 

(Piscium. 

yCepbei 

Groombridge  4163. 

uPisc 

1 
;ium. 

Mean 
Solar 
Date. 

1 

■ 

Right 
Ascension. 

h      m 

Declination 
North. 

L 

Right 
Ascension. 

Declination 

North, 

Right 
Ascension. 

Declination 
North, 

Rifht 
Ascension. 

Declination 
North, 

• 

h      m 

• 

h     m 

•        . 

h      m 

• 

1 

23  34 

'+  5     3 

1 

23  34 

+77    2 

23  49 

+73  49 

23  53 

+  6  17 

1 

Jan. 

1.2 

• 
36.07  —.09 

1           " 

47-5  -0-7 

% 
60.84-  -^ 

m 
87.2  -0.5 

% 
43.95  --67 

•* 

74-7  -0-4 

8 
58.36  —.10 

m 
'        18.4  —0.7 

II. 2 

35-99     08 

46.8    0.8 

60.01      .81 

86.3      X.3 

43-30     .64 

74.0    1.0 

58.26      .09 

17.6      0.7 

21.2 

35.91     .07 

46.0    0.8 

59.23     .73 

84.9      1.7 

42-68     .59 

72.7    1.6 

58.18      .08 

16.9       0.7 

311 

3585    .05 

45-3    0,7 

58.55     -fia 

82.9      3.3 

42.12     .51 

70.9    3.1 

58.10      .06 

"        16. 1       0.7 

Feb. 

lO.I 

35.81  -.03 

44.6    0.6 

57-99     -49 

80.5     3.6 

41.66    .41 

68.6    3.5 

58.05      .04 

15.5       0.6 

20.I 

35.80    .00 

44.0-0.5 

57-57-  -33 

77-7  -«-9 

41.30 -.99 

65.9  -1.8 

58.01  —.03 

14.9  -0.5 

Mar. 

I.O 

35.81  +.03 

43.6    0.3 

57.32-  .16 

74.8      3.0 

41.07     .16 

63.1    3.0 

58.01  +.01 

145       0-3 

II.O 

35.85    .06 

43-4  -o-i 

57.25+  .02 

71-7    3.0 

40.98  —.08 

60.0    3.0 

58.03      .04 

14.2— &I 

2I.O 

35.93    .10 

43-5+0.2 

57-37     •«> 

68.7    3.9 

41.04  +.13 

57-1    a-9 

58.09      .08 

14.2  +ai 

31.0 

36.05     .14 

43-7    0-4 

57-66    .38 

65.8    1.7 

41.25     .38 

54-2    a.7 

58.19      .13 

14.4    0.3 

Apr. 

9.9 

36.20 -f.  17 

44.3  +0.7 

58.13+  -55 

63-3 -«-4 

41-59  +-4« 

51.6-3.4 

58.32 +.16 

14.9  +a6 

19.9 

36.40      .31 

45.2    1.0 

58.76     .70 

61.0     3.0 

42.08     .54 

49.4    3.0 

58.50      .30 

15.6    a9 

. 

29.9 

36.63     .«5 

46.3    1.3 

59-53     -83 

59-3    «.5 

42.68     .65 

47-5    «.6 

58.72     .83 

16.7     f.a  j 

May 

9.9 

36.89    ,rj 

47-7    «-5 

60.41     .93 

58.0    1.0 

4338     .74 

46.2    I.I 

58.97     .36 

18.0     1.4 

19.8 

37- 18    .30 

49.3    »-7 

61.38     .99 

57-3  -«.4 

44.16     .81  j 

45-4 -0-5 

59.24      .39 

19-5     «-7  , 

29.8 

3748  +.31 

51.1+1.9 

62.40+1.04 

57.2  +0.3 

44.99  +.85 

45.2+0.1 

59-54  +-31 

21.3 +1.9 

June 

8.8 

37.80    .33 

53.1     a.0 

63.45   1.04 

57-7    0-7 

45.86     .87 

45-5    0-6 

59.86    .3a 

23.2    a^  j 

i8.8 

38.13    -32 

55-2    1.1 

64.49  1.02 

58.7    >-3 

46.73     .86 

46.4    1.3 

60.19    •32 

25.3      3.1 

28.7 

38.45    -a* 

57-3    «•» 

65.50    .98 

60.3    1.9 

47-58     .83 

47.9    1.7 

60.51    .33 

27.4    3.1 

July 

8.7 

38.76    .30 

59.5    a.1 

66.45     .91  1 

62.4    3.3 

48.40     .79 

49.9      3.3 

60.83     '31 

29.6      3.x 

18.7 

39.05  +.a8 

61.5+1.0 

67.32+  .8a 

64.9  +3.7 

49.16 +.73 

52.3  +3.6 

61.12 +.39 

31.6+3.0 

1 

28.6 

39.31     -as 

63.5    1.9 

68.10     .73 

67.8    3.1 

49.84     .64  ' 

55-1    3.0 

61.40     .a6 

33-6    1.9 

Aug. 

7.6 

39-55    •«! 

65.3     '-7 

68.75     .59 

71.1    3.4 

50-43     -54 

58.2     3-3 

61.64     .33 

55-5    «-8 

17.6 

39.74    .18 

66.9     1.5 

69.28     .46 

74.6    3.6 

50.92     .44 

61.6    3.5 

61.86    .19 

37.2    1.6 

1 

1 

27.6 

39.90    .14 

68.3     1.3 

69.67     .33 

78.3    3.8 

51-31     -33 

65.3  3.7 

62.03     .x6 

38.7    1.4 

Sept. 

6.5 

40.02  +.to 

69.5+1. 1 

69.92+  .18 

82.1+3.8 

51.58  +.31 

69.0  +3.8 

62.17 +.13 

40.0  +i.a 

16.5 

40. 10    .06 

70.5     0.8 

70.02+  .03 

86.0    3.8 

51.74  +.10 

72.8   3.8 

62.27     -°^ 

41.0    0.9 

26.5 

4ai4+.o2 

71.2     0.6 

69.98-  .11 

89.8    3.7 

51.78 -.oa 

76.6   3.7 

62.33     -tH 

41.8    0.7 

Oct. 

6.4 

40.14— .01 

71.7     0.4 

69.80     .35 

93.5    3.6 

51.70    .13 

80.3    3.6 

62.35  +-o« 

42.4    0-5 

16.4 

40.12    .04 

1     72.0  +o.a 

C9.48     .38 

97.0    3.3 

51-52     •«4 

83.7  3.4 

62.35  "•-<» 

42.8    as 

26.4 

40.07  -.06 

72.1    0.0 

69.03—  .50 

100.2  +3.0 

51-23 -.34 

87.0+3.1 

62.32  -.04 

42.9  +0.1 

Nov. 

5-4 

40.00    .08 

72.0  —0.2 

68.47     '6' 

103.0    3.6 

50.84     .43 

89.8     a.7 

62.26     .06 

42.9  -0.1 

153 

39.92    .09 

71.8    0.3 

67.81     .71 

105.4    3.3 

50.37     .51 

92.3    a.« 

62.19     .08 

42.7    0.3 

25.3 

39.82    .10 

71-4    0-5 

67.06     .78 

107.3    1.6 

49.82     .38 

94-3    i'7 

62.10     .09 

42.4     0-4 

Dec. 

5-3 

39.72    .10 

70.8    0.6 

66.24     -^ 

'  108.7    I.I 

1 

49.21     .63 

95.7    1.3 

62.01     .10 

41.9    0.5 

153 

39.62  —.10 

,     70.2  -0,7 

65.38-  .87 

1 
109.5+0.4 

48.56  -.66 

96.6+0.6 

61.91  —.10 

41.4  -Ow6 

25.2 

39.52    .10 

69.5    0.7 

64.51     .86 

109.6—0.3 

47.90     .67 

96.9    0.0 

61.81     .10 

40.7     0.7 

, 

35.2 

39.43  -.09 

68.8-0.8 

63.66-  .84 

109.1  -0,7 

47.23  -.66 

96.5  -••6 

61.70  -.10 

40.0  -a? 

ADDITIONAL  FIXED  STARS,  1896. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mfu 

SoUr 

/SCassiop. 

22Androm. 

0  Aodrom. 

<CetL 

6  Urs  Min  . 
S  P 

1 

44  PiBciam    fr  Aodrom 

1 

0  Cassiop. 

0      • 

0      > 

•      * 

• 

• 

• 

•        * 

• 

D«t«. 

31   25 

44  30 

53  47 

99  24 

358 17 

88  38 

56  5» 

42    17 

b      m 

h      m 

h     m 

h     m 

b      m 

b      m 

b      m 

b      m 

0  3 

0  4 

0    12 

0    14 

0    13 

0    20 

0   31 

0   38 

■ 

• 

• 

• 

• 

•                      • 

Jan.    0.3 

36.85  -.jf 

54.54  -.11 

53-53 --«5 

7.91  -.09 

»0353+7-5« 

4.57  -." 

19.56 -.18     55-59 -.« 

ia.9 

36.54     '^ 

54-34     •«9 

5338    .15 

7.82      .10 

111.02  7.57 

4.46     .10 

19.40     .16      55.37     .M 

20.2 

36.26     .«6 

54.16     .17 

53-24      -M 

7.72     .09 

118.27  6.99 

4-37     -<*  I   19- 26    .14  ,   55- 15     •" 

30.2 

36.01  -.85 

53-99  --"S 

53.10  -.14 

7.64  -.07 

124.99+6.31 

4.29  -.07 

19.12  -.13 

54.96     .19 

Aug  26.6 

4X.70  +.15 

58.67  -»-.«) 

57.36  +.10 

11.40  +.18 

61.84—3.17 

8.00  +.18 

23.16  +.11 

59.50  +.16 

Sepl    5-5 

41.92     .18 

58.84     .13 

57.53     .15 

11.55     -M 

59.07  t.17 

8.15     .14 

23.35     •«*      5974     .«! 

155 

42.06     .11 

58.97     .10 

57.67     .11 

11.67     .10 

57.30    1.13 

8.28     .11 

23.51      -M  .    5992      .16 

255 

42.14  +.06 

59.05     .06 

57-75     -07 

11.75     .06 

56.58-0,18  1 

8.36    .06 

23.62     .10     60.06     .11 

Oct     5-5 

42.18     .00 

59.09  +.01 

57.80  +.03 

11.80  -♦-.03 

56. 94 +a  91 

8.42     .04 

23.69      .06       60.14      -<»7 

15-4 

42.14  -.05 

59.08  -.oa 

57.82     .00 

11. 8x     .00 

58.43+«.o3 

8.44  +.01 

23.73 +.oa      60.19 -t-.oi 

254 

42.07     .11 

59.04     .06 

57.80  -.04 

11.80  -.03 

61.00  3.10 

8.44  -.01 

23.73  ■  .o»      60.20     .01 

Nov.  4-4 

4Z.92     .16 

58.96       .10 

57-74     -07 

11.76    .06 

64.64   4.14 

8.41     .04 

23.71      .04      60.15     '^ 

14-4 

41.74     .» 

58.84     .13 

57.66     .10 

11.69     ,ofi 

69.28   3.10 

8.35     .06 

23.64     .07      60.07     -«« 

243 

41.52      .14 

58.70     .15 

57-55    •" 

11.61      .09 

74.83   5.93 

8.27     .oR 

23.56     .09      59.96     .13 

Dec    4-3 

41.27  -.t; 

58.53  -.17 

57-43  -.IS 

11.51  -.10  , 

81.14+6.61  ■ 

8.19  -.09 

23.46  —.11 

59.82  -.16 

14.3 

4a98    .99 

58.36     .18 

57.29     .14 

11.42     .10 

88.07  7.11 

8.10     u)9 

23-34     -IS 

59.65        .!» 

24.2 

4a69    .30 

58.17     .19 

57- M     .«5 

11.31      .11 

95-38  7.»; 

8.01      .10 

23.21     .14 

59-4^     •*» 

54-2 

40.39  -.30 

57.97  --'J 

56.99  -.15  1 

11.21  -.10 

102.85+7.47  . 

7.91  -.10 

23.06  -.14 

jcOcUntis. 
S  P. 

59.26  -  .11 

1 

Mean 

SoUr 

^Piscinm. 

^'Cassiop. 

u  Androm. 

43  Cepbei 

«Tncanae 

/Piscinm 

V  Androm. 

• 

• 

• 

0 

• 

• 

• 

• 

Data. 

8a  59 

39  51 

53»    4 

4  '8 

159  26 

86  56 

184  45 

49     7 

h     a 

h      m 

h      m 

b      m 

b      m 

b     n 

b      m 

b      m' 

0  43 

0   50 

0   50 

0  54 

I    12 

I    13 

I  23 

t 

I    3« 

■ 

•               1 

t 

.              1 

• 

Jan.     0.3 

17.54  -•» 

25-53  -.3« 

58.89  -.17  1 

27.36-1.75 

16.95  -.55 

26.62    —.09          60.54ft.9i          42.05     -.15 

10.3 

17.44       •" 

25-21     .33 

58.73     .16 

24.61  1.73 

16.41     .34 

26.51         .10    ^      63.48      1.91 

41.90     .17 

20.3 

1733       •" 

24.88     .33 

58.57     .16 

21.89  a.69 

15-87  .53 ; 

26.40     .11      6^».40   s.V^ 

41.71      .19 

30.2 

17.23  -.10 

24.58  -.30 

58.40  —.16 

19.23-1.63 

15-35  --50 

26.29  —.11 

69.204-X.7i 

41.50  -.18 

Srpt.  5-6 

20.96  4.17 

30.26  +.18 

62.67  +.» 

45-87+J.W 

20.87  +.J9 

29.77  +•*'  i 

58.43     «-*4 

45.55  +-«8 

«5-5 

21.11      .13 

30.51     .« 

62.85     .16 

4725   «.»7 

21.22      .30 

29-95     •»*      57- »8   i.oi  ]   45.H0     .n 

as- 5 

21.23     'to 

30.71     .16 

62.99     -12 

48.21     .75 

21.46      .10 

30.09     .n  ■    5^- 38     .y»  ,   45*)9     .'7 

Oct     5-5 

21.31    .or 

30.83     .10 

63.  XO      .oB  ^ 

48.76+  .34  , 

21.59  +.08 

30.20     .09      5ti,o2  -  .11      46.16     .1, 

«5'5 

21.36    .04 

30.90  +.04 

63.15     .o«  1 

48.89—  .09 

21.61  -.03 

30.27    .07     56.15+  .5*     46. 2S    .10 

254 

21.39  -f.ot 

30.92  — .oa 

63.19  +.01  1 

48.58     .53 

21.53  --u 

30.32  +.03        56.79+  .88  ,    46.35  +.07 

Nov    4.4 

21.38  -.<w 

30.86     .09  1 

63.18  -.oi 

4783     .97 

21.33      'M 

30.34       .00  J     57.92     t.JP   1     46.40  +.ni 

14.4 

21.34    .04  1  30.75    .14 

63 13   .05 

46.65    1. 17 

21.05      .33 

30  32  -  .03      59-55    «.83      46.40      01 

«4-4 

21.28    .06  1  30.58    .19 

63.06     .08 

45.09    1.75 

20.67      ,41 

30.29     .05      61.56  t.11      46- 37     -"^ 

Dec    4-3 

21.20     .00  1    30.37     .13 

62.96    .11 

43.16    1.10 

20.23      .46 

30.23      .07  1    63.96    1.53  1    46.29      .on 

M-3 

21.12  -.09       30.12  —.17 

62.84  —.13 

40.89  -1-39 

19-74  --Si 

30.16  -  .oft 

66.62*1.75    '     46.20       .!» 

a4-3 

21.02     .lo      29.83     .30 

62.69    .15 

38.38    1-J« 

'    19-21      .34 

30.07     .09      6*). 46   i.9ti      46.07     .14 

34-2 

20.92  —.10 

1   29.53  -.3a 

62.54  --»6 

35-73  a.t-> 

ih.OO   -.55 

29  9?*     .10 

.     72.4H-I.V6 

45.93      .16 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

n  Pi«(cium. 

vPiscinm. 

CCeti 

y  Androm. 

/STriangnli. 

4  Urs.  Min., 
S.  P. 

xTriangoli. 

67  Cell 

0      f 

• 

• 

• 

0      * 

e        * 

•      * 

• 

Date. 

78  23 

85  2 

100  51 

48   10 

55  30 

348    2 

5638 

96  54 

h      m 

h      m 

h      m 

h     m 

h      m 

h      m 

h     m 

h      m 

I    31 

• 

I    36 

I    46 

I  57 

2   3 

2      9 

2    II 

2    II   ' 

t 

8 

8 

8 

8 

8 

8 

Jan.    0.3 

35.77  -.XX 

1.90  —.09 

20.54  —•10 

31.56  -.14 

22.06  -.12 

I4.59+I.O3 

8.68  —.11 

48.73  -.09 

10.3 

35.66     .n 

1.80     .11 

20.43       .11 

31-39     -'7 

21.93       .14 

15.64     X.08 

8.56    .14 

48.64       .11 

20.2 

35-54     •" 

1.69       .12 

20.32       .12 

31.23     .18 

21.77       .16 

16.74     I.<* 

8.41     .IS 

48.53      .12 

30.2 

35.42       .12 

1.57       .12 

20.19       .13 

31.04     .19 

21.62       .17 

17.87    I.IX 

8.25     .x6 

48.39     .13 

Feb.   9-2 

3531     •«« 

1.46       .11 

20.05      '^S 

30.84     .18 

21.45       .17 

18.97     X.08 

8.09     .17 

48.26     .13 

19.2 

35.19  -.M 

1.35  -.10 

19.93  -•" 

30.67  —.17 

a  1. 29  -.16 

20.02+I.03 

7.92  -.16 

48.13  —.12 

Sepl.25.6 

39.17  +.15 

5.21   +.15 

23.64  +.16 

35.36  +.aa 

25.64  +.80 

11.57-  .56 

12.17  +.21 

51.68  +.18 

Oct,    5-5 

3931     •" 

5-34     •" 

23.78       .13 

35.56     ,sM 

25.83     .17 

11.07      .43 

12.37     .18 

51.84     .15 

155 

39.41     .08 

5-45     -09 

23.89       .10 

35-71     -M 

25.98    .13 

10.73      .28 

12.53     .14 

51.96     .12 

255 

39.47  +.05 

5.50  +.06 

23.97  +.07 

35.84  +.10 

26.10  +.10 

10.54—  .10 

12.66  +.11 

52.07  +.09 

Nov.  4-5 

39.51  +.03 

5-55  +-03 

24.02     .04 

35-91     .06 

26.19    .07 

10.54+  -09 

12.74     -^ 

52.13   .06 ! 

14.4 

39-53     -00 

5-57     -oo 

24.03  +.01 

35-95  +-« 

26.23  +.03 

10.72      .28 

12.81     .05 

52.17  +.03 

24.4 

39.50  -.02 

5.56  -.03 

24.02  —.02 

35.96  —.02 

26.24  —.01 

1 1. 10      .46 

12.83  +.o« 

52.19      .00 

Dec.    4-4 

39.46     .05 

5-51     -05 

23.98     .04 

35.91     .06 

26.23    .04 

11.63      .63 

12.82  -.03 

52.17  -.03 

M-3 

39.40  -.07 

5-45  --07 

23.92  -.07 

35.85  -.09 

26.17  ~-07 

12.35+  .79 

12.77  ".ofi 

52.11  -.06 

243 

3932     .09 

5-37     -08 

23.84     .10 

35-74    •" 

26.09     .10 

13.20      .92 

12.69     .<9 

52.05     .oB 

34-3 

39-23  --10 

5.28  —.10 

23.74  -•" 

35.59  -.15 

25.97  --n 

I4.I9+I.04 

12.59  -•" 

51.96  -.09 

Mean 
Solar 

dHydri. 

//Hydri. 

cJCeti. 

^Persei. 

a  Arietis. 

47  Cephei. 

e  Arietis. 

/JPerscL   ! 

{Algol.)    , 

0      * 

e         * 

• 

0      * 

e        ' 

0      * 

e        » 

0      »   1 

Date. 

159    8 

169    34 

90  7 

41    13 

75  21 

II      0 

69    5 

49  27 

h     m 

b      m 

h     m 

h      m 

h      m 

b      m 

h     m 

h     m 

2    19 

2  33 

8 

2   34 

2    37 

2  45 

2    52 

2  53 

3     I 

8 

8 

8 

8 

8 

8 

8 

Jan.    0.3 

56.90  —.52 

57.62-1. 12 

10.21  —.08 

6.84  —.14 

46.10  —.07 

18.31—  .69 

17.01  —.07 

25.28  -.09 

10.3 

56.35     -55 

56.44     1.22 

10.12       .10 

6.67       .18 

46.02       .09 

17.55       .82 

16.93       .09 

25.18     .13 

20.3 

55.78     .57 

55.19     1.25 

10.01       .IS 

6.47      .20 

45.91       .11 

16.67       .93 

16.82       .12 

25.03     .17 

30.2 

55.19     .57 

53-93   i.as 

9.88     .13 

6.26       .22 

45.79       .13 

15.69       .99 

16.69       .14 

24.85     .19 

Feb.    9-2 

54.62     .56 

52.69   1.23 

9-75     .13 

6.03       .23 

45.65       .14 

14.69    X.OI 

16.55    -^s 

24.66     .10 

19.2 

54.06  -.54 

51.46-1. 19 

9.61  —.14 

5-79  -M 

45.51  -.14 

13.67— 1.00 

16.39  -.14 

24.46  -.20 

Sept.25.6 

59.09  +.35 

58.60+  .70 

13.02  +.20 

10.59  +.29 

49.OX  +.22 

25.68+  .94 

19.96  +.«3 

28.56  +.28 

Oct.    5-6 

59.39     -25 

59.18     .49 

13.20       .17 

10.87    *^ 

49.22      .19 

26.56    .82 

20.17     .«> 

28.83    .25 

15-5 

1 

59-59     .15 

59.58     .28 

13-36       .14 

II. 12       .22 

49.39    'le 

27.31     .68 

20.37     .'8 

29.0S       .22 

25.5 

59.69  +.05 

59.74+  .03 

13.49  +.11 

11.30  +.17 

49.54  +  13 

27.91+  '51 

20.54  +.15 

29.29  +.x8 

Nov.   4.5 

59.68  -.06 

59.67-  .18 

13-59     -09 

11.45       .12 

49.66       .IX 

28.32     .38 

20.67     .12 

29.45     .M 

'           M-5 

59.56     .18 

59.38     .40 

13.66     .05 

11.55       .08 

49.75   .08 

28.55+  .16 

20.77     .08 

29-57     •" 

24.4 

59-32     .28 

58.87     .61 

13.69  +.02 

1 1. 6 1  +.03 

49.80     .04 

28.64—  .02 

20.83     .OS 

29.66     .07 

,  Dec.    4-4 

59.00     .36 

58.17     .78 

13.70  -.01 

II. 61   —.02 

49.82  +.01 

28.50     .23 

20.86  +.02 

29.71  +,P3 

14.4 

58.60  —.44 

57-31-  -96 

13.67  -.04 

11.56  —.07 

49.82  —.02 

28.16-  .42 

20.86  —.01 

29.71  -.01 

24.4 

58.13     .49 

56.28    1.09 

13.62     .06 

11.47       •*' 

49.78    .05 

27.65      .59 

20.82      .04 

29.66      .06 

34-3 

57.61  -.54 

55. 1 5-1. 17 

13-55  --08 

11.34  — .>6 

49.71  —.08 

26.98-  .73 

20.76  —.08 

29.57  -•" 
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1          APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t 

(Hydri. 

p  Octantis, 

/Tauri 

xCamelop. 

yHydri 

cPenel 

A»  Tauri 

rPersei. 

Solar 

S.P. 

• 

• 

0      * 

• 

•     » 

0      • 

0      * 

• 

.       D*t«. 

167  46 

»85  53 

77  as 

18  59 

»64  33 

50  17 

68  la 

4a  34 

1 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h     m 

h     m 

1 

3  18 

3  19 

3  25 

3  39 

3  48 

3  50 

3  58 

4     I 

■ 

• 

t 

t 

t 

• 

t 

■ 

Jan.    0.4 

38.57-  .» 

9.11<|^i6 

9.13  -.06 

25-57  --•5 

55-57  -.«o 

54-03  -.05 

34-3«  -.«i 

8.48  -.05 

I0.3 

37.64     .98 

11.42   t.S7 

9.06     .08 

25.26    .36 

54.90    .71 

5395    .09 

34-27    .07 

8.41    .10 

ia3 

36.61    1.06 

13.85   t.49 

8.97     .11 

24.85    .44 

54-15    •*> 

53.84     .IS 

34.18     .10 

8.29     .13 

30-3 

35.52    I.0« 

16.39   «-54 

8.85     .13 

24-37     -30 

53-31     .85 

53-68    .17 

34-07    .w 

8.11     .19 

Feb    9-3 

34.42    X.IO 

18.93    «.55 

8.72     .14 

23.84     .54 

52.45     .88 

53-50    .19 

33-93    .M 

7.90    .« 

19.3 

33.32-1.07 

21.49+t.so 

8.57  -.15 

23.28  -.56 

51.54  -'Vt 

53.31  -.» 

33-78  --»« 

7.68  -.14 

29.2 

32.25-1.05 

23.92+«.S9 

8.41  -.16 

22.72  -.55 

50.63  -.90 

53.10  -.« 

33.60  -.17 

7-43     -13 

Oct    5-6 

38.034-  .61 

18.22—1.00 

Ii93+.t3 

30.68  +.64 

54-38 -f.jtf 

57.18  4-.SI 

36.99  +.18 

11.79  +.34 

15.6 

38.55     -43 

17.38     .67 

12.15     '» 

3».27    .56 

54-90     •4« 

57-47     ••• 

37.28     .16 

12.12     .3a  1 

a5-5 

38.89-1-  .14 

16.89  -.27 

12.32  +.17 

31.80  +.46 

55.29  +.33 

57-73  +-«5 

3752  +.« 

12.42  +.10 ! 

Nov    4-5 

39.03+  .06 

16.84+  .17 

12.48      .14 

32.22     .37 

55.55     •«« 

57.96     .M 

3772     .19 

12.70     .15 

145 

39.00-  .13 

17.22    .59 

12.62      .11 

32.55     .»8 

55-65  +-03 

58.14    .17 

37-89     .16      12.93     .»    1 

»4-5 

38.77    -s* 

18.02    1.00 

12.72      .08 

32.77     •«« 

55.61  -.11 

58.31     .15 

38.03     .11 

13-10      .15 

Dec    4-4 

38.36     .50 

19.22   1.39 

12.76     .03 

32.87  +.05 

55-43    .t5 

58.41     .09 

38.13     .06 

13.24      .10  , 

X4.4 

37.77  -  .fi? 

20.79+1.74 

12.79  +.W 

32.87  -.06 

55.10  -.41 

58.47  +.04 

38.19 +.05 

13.31  +04 

»44 

37.03     .81 

22.69  S.03 

12.79  -.ot 

32.74     .«9 

54-61     .54 

58.48  -.01 

38.22  +.01       13.32      .01    1 

1           34-4 

36.15-  .9a 

24.85+1.16 

12.74  -.06 

32.49  -.19 

54.02  -.64 

58.44 -.06 

38.20  -.04 

13.28  -  .07  j 

0*  Eridani 

vUrs.  Min., 
S.P 

dMensse. 

mPenei 

rTaori 

1  Tauri 

CAurigx    ;  /^Eridaoi 

I 

1      Mmb 
Solar 

•     * 

• 

• 

• 

• 

• 

0 

• 

Dal«. 

1 

97  7 

346  0 

170  27 

47 10 

67  15 

71   20 

49  5 

95  13 

h     m 

h     m 

h     m 

h      m 

h      m 

h     ID 

h      m 

h      m 

4    6 

4  20 

4  24 

4  26 

4  36 

4  45 

4  55 

5     2 

■ 

8 

• 

t 

• 

• 

• 

i            1 

Jan     0.4 

48.84  — .Ot 

28.59  +.46 

68.19-  *9> 

7.77  -.01 

1.84  +.01 

19.09  +.03 

14.55  +-0* 

45  90  +.01 

10.4 

48.79       .06 

29.12       .61 

67.17    1.11 

7.73     .<« 

1.83  -  .03 

19.09  -.oa 

14-55    03     4590    •« 

20.4 

48.71       .09 

29.82       .75 

65.98    1.16 

7.64     .11 

1.77    .07 

19.04     .06 

14. 4Q     .oft      45. S5     .06 

30.3 

48.60      ,tt 

30.62       .84 

64.65    1.38 

7.50     .16 

1.67    .11 

18.96     .10  1 

14  39     -»3  ,    4576     .09  ' 

Feb    9-3 

48.46       .14 

31.50      .91 

63.23    1.45 

7-32     .»9 

1-55    -M 

18.M4     .13  ' 

1 

M-^i     -«7      4565     .13 

19-3 

48.31   -.f« 

32.43  +.94 

61.76-1.50 

7.12  -.11 

1.39  -.16 

18.69  -.16 

1                        1 
14.04  -.JO  1    45.51      .16 

29.3 

48.14       .17 

33-38     .93 

60.24    '*90 

6.91     .at 

1.22    .17 

18.53     .16 

13.84      .11       45.34      .i; 

Mar.  10.2 

47.98  -.16 

34.30  +.87 

58.76-1.45 

6.69  -.M 

1.05  -.18 

18-36  -.18 

13.62    -  .22         45.17        .18 

.         .     1 

17-57  +  35      47.94  *a5 

Oct   15-6 

51.24  +.«t 

27.62  -.75 

63.47+  .86 

11.07  +.ja 

4-59  +-»7 

21.70  +.17 

25.6 

51.45  +.» 

26.94  ~'^« 

64.22+  .65 

11.38  +.30  , 

4.86  +.15 

21.96  f.15 

17.90  +.51 

48.18  +.14 

Nov    4.6 

51.64       .17 

26.40     .47 

64.77     .43 

11.66     .17 

5.10     .13 

22.21     .1) 

18.21      .30 

48.42     .n 

M-5 

51.78       .14 

26.01      .31 

65  08+  .19 

11.90     .13 

5.31      .» 

22.43     -»> 

18.48     .36      4S.61       19    1 

a4-5 

51.91       .11 

25-78  -.15 

65.15-  .03 

I2.II      .iB 

5.48      .16 

22.59     .16  1 

1H.72     .u 

48.79     .16 

Dec    4-5 

52.00      .07 

25.72  +.01 

64.97    -a* 

12.27      .13 

5.62      .13 

22.74      -«3  ■ 

18.90     .17 

48')4     .13 

M-5 

52.04  +.05 

25.83  +.10 

64.53-  36 

12.36  +.08 

5.71  +.09 

22.86  +.09 

19.(16  +.11      4905  +.09 

H*4 

52.05  -.01 

26. 12      .38 

63.86    .80 

12.42  +.03 

5-77     -05 

22. 9i      .O) 

19.14     '°7      49*  10     .03 

34-4 

52.03  -.04 

26.59  ■►.54 

62.94~un 

12.42  -.03 

5.79  +.01 

22.95   +•»» 

19.18  -^.oI       49- 13  +.01 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

r  Orion  is. 

;»:Aurigae. 

Groombr. 
944- 

K  Orionis. 

V  Auriga. 

d  Dorados. 

P  Aurigae. 

^AurigsR 

0      » 

0      1 

0      ' 

0      * 

0      * 

e        ' 

• 

0      * 

Date. 

96  57 

57  53 

4  51 

99  42 

50  53 

155  46 

45     4 

5248 

h      m 

h      m 

h      m 

h     m 

h      m 

h      m 

h      m 

h     m 

5  " 

5  25 

5  28 

5  42 

5  44 

5  44 

5  51 

5  5» 

8 

t 

t 

8 

8 

8 

8 

8 

Jan.    0.5 

35.08  +.P3 

59.64  +.06 

57.51-  .14 

51.16  +.05 

I9«i3  +'09 

38.70  -.13 

56.52  +.10 

40.06  +.10 

10.4 

35.09  -.01 

59.68  +.03 

57.09     .66 

51.20  +.01 

19.18  +.Q3 

38.51       .23 

56.58  +.03 

40.12+04 

20.4 

35.05     .06 

59.67  -.03 

56.19    1. 13 

51.18  —.04 

19.18  — .Q3 

38.23       .3a 

56.58  -.03 

40.13  -.« 

30-4 

34.97     .10 

59.60      .08 

54.83    X.56 

51.12     .08 

19.11     .08 

37.86       .40 

56.51      .09 

40.07      .07 

Feb.   9-3 

34-85     -'3 

59.50      .Ig 

53.08    1.91 

51.01       .12 

19.01      .13 

37-43     .47 

56.41      .14 

39.99      ." 

19.3 

34.70  -.15 

59.34  -.16 

51.02-2.16 

50.88  —.15 

18.85  --17 

36.92  -.52 

56.23  —.19 

39.85  -.16 

29.3 

34.54     .16 

59.17       .18 

48.76   2.31 

50.72    .16 

18.67     .19 

36.39    .55 

56.03      .21 

39-66    .19 

Mar.  10.3 

34-37     -J? 

58.98       .19 

46.40   2.37 

50.54   .17 

18.46     .20 

35.82     .57 

55-81      .83 

39.47    -» 

20.3 

34.20  -.17 

•           •          • 

58.78  -.19 

•                  •               • 

44.03-2.34 

•              •            • 

50.37  -.17 

18.25  -•« 

•             •           • 

35.25  -.56 

•           •          • 

55.57  -.a4 

•            •          • 

39.27  -.n 

•           •        • 

Oct.  25.6 

37.28  +.23 

62.57  +'3i 

69.14+2.60 

53.12  +.27 

22.07  +.36 

37-56  +.46 

59-55  +.39 

42.91  +.35 

Nov.  4-6 

37-52   .« 

62.87      '^ 

71.61    2.30 

53-38   .24 

22.42     .33 

38.00     .40 

59.93     .37 

43.25    .33 

14.6 

37.74     .ao 

63.14      .26 

73-73   >.97 

53-61       .22 

22.74      *3<> 

38.35      .31 

60.28    .34 

43.57     -30 

24-5 

37-93     -"7 

63.39     -23 

75-54   »-59 

53.82       .20 

23.02      .27 

38.62      .23 

60.60     .30 

43.85    v 

Dec.    4-5 

38.07     .13 

63.61      .19 

76.90   1.13 

54.00       .16 

23.27       .22 

38.80     .13 

60.87     .33 

44.11     .;j 

14.5 

38.18  +.09 

63-77  +->4 

77-79+  -64 

54.15  +.12 

23.46  +.17 

38.88  +.05 

61.11  +.ao 

44.32  +.x8 

24.5 

38.25     .06 

63.89     .10 

78.18+  .14 

54.24       .08 

23.61      .13 

38.86  -.05 

61.27    *xs 

44.47    .13 

34-4 

38.28  +.01 

63.96  +.04 

78.08—  .33 

54.29  +.05 

23.70  +.06 

38.74  -.17 

61.37  +.07 

44.58  +.07 

Mean 
Solar 

t)  Ge  minor. 

V'*  Aurigae. 

vGeminor. 

X  Draconis. 
S.P. 

e  Geminor. 

V^  Anrig£. 

ff  Geminor. 

CMensae. 

0      * 

0      » 

0          r 

e 

0      * 

0      * 

•      * 

0 

Date. 

67   28 

40  40 

69  43 

342     41 

64  46 

46   19 

55  55 

170  42 

h      m 

6    8 

S 

h      m 

6  16 

h      m 
6    22 

h      m 

6  22 

h      m 

6  37 

h      m 

6  39 

b      m 

6  45 

h      B 
648 

s 

8 

8 

8 

8 

8 

* 

Jan.    0.5 

38.03  +.10 

56.16  +.14 

49.26+  .n 

50.96  +.03 

34.09  +.14 

17.14   +.16 

58.40  +.16 

49.13- -«« 

10.5 

38.10  +.05 

56.26  +.06 

49.34     .06 

51.06       .16 

34.20       .09 

17.27       .10 

58.53     .w 

48.82     43; 

20.4 

38.13       .00 

56.29  —.01 

49.38+  .02 

51.28       .30 

34.25  +.03 

17.32  +.03 

58.60    +.04 

48.27     .67 1 

30.4 

38.10  —,05 

56.24    .07 

49-37-   -03 

51.67       .44 

34.26  —.02 

17.32  -.03 

58.61    —.02 

47.48    -5«» 

Feb.    9-4 

38.02     .09 

56.15     -13 

49.31     .08 

52.16       .53 

34.20       .07 

17.25       .09 

58.56       ,07 

46.48  1.09 

19.4 

37.92  -.12 

55.99  -.18 

49.21—  .11 

52.73  +.62 

34.11     -.11 

17.13  -.15 

58.47  -.la 

45.30->-«5 

293 

37-78       .15 

55-78       .22 

49.08     .IS 

53-41       .71 

33-99     .14 

16.96       .18 

58.33     .16 

43.98  1.38  i 

Mar.  10.3 

37.61        .17 

55-54     -as 

48.91      .17 

54-15       .75 

33-82     .17 

16.77       .20 

58.15     .t8 

42.54  i.4« 

20.3 

37-43     .18 

55.28     .26 

48.74     .17 

54.90       .76 

33-65     .18 

16.56       .22 

57.96     .19 

41.03   1.53 

30- 2 

37.26     .17 

55.01      .26 

48.57     .16 

55-67     -77 

33-47     .18 

16.32       .23 

57.78     .19 

39-49  1-5*! 

Apr.    9-2 

37.09  -.15 

54.76  -.24 

48.41—  .15 

56.43  +.76 

33-30  -.17 

16.09  —.23 

57.57  --ly 

37.95- 1-5» 

1 

Nov.  146 

•            •          • 

41.07  +.a8 

•               •             • 

59.94  +.38 

•             •           • 

52.17+  .28 

•             •           • 

51-13 --57 

•           •          • 

37-05  +-30 

20.56   ^.37 

•             •           •                       •           •         * 

61.54 +.34      41.94+ -5^ 

!          24.6 

41.34     .25 

60.31     .35 

52.45      -26 

50.62      .45 

37-34     .a8 

20.92       .34 

61.87     -31 

42.79    .74 

jDec.    4-6 

41.58     .M 

60.63     .30 

52.70     .23 

50.23      .33 

37-61     .25 

21.24       .30 

62.16      .28 

43.42    .51 

14.5 

41.77  +.17 

60.90  +.24 

52.91+  .19 

49-95  --ai 

37.84  +.21 

21.52  +.25 

62.42  +.24 

43.82+  .V 

24.5 

41.92     .13 

61. II     .18 

53.08      .14 

49.81  —.06 

38.02     .17 

21.75       .20 

62.64     .X9 

43.95    -» 

34-5 

1 

1 

42.03  +.09 

61.26  +.11 

53.19+  .10 

49.84  +.08 

38.17  +.12 

21.92  +.14 

62.79  +.13 

43.81-  .as 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TItANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.  9-4 

19.4 

29.4 

Mar.  10. 3 

20.3 

303 

Apr.  9-2 
19.2 

•  • 

Nov.  24.6 

Dec.  4'^ 

14.6 

245 
34-5 


Mean 
Solar 
Date. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.   9-5 

19.4 
29.4 
Mar.  10.4 
20.4 

30.3 

Apr.    9' 3 

19.3 
29.2 

May   9-2 


C  Geminor. 


69   17 

h      m 

6  57 


58.51  +.16 
58.64  .10 
58.71  +.05 
58.73  .00 
58.71  -.05 

58.63  —.10 

58.51  -13 

58.38  .15 

58.21  .16 

58.04  .17 

57.87  -.16 
57.72  -.16 

•  •  • 

61.58  +.99 
61.86     .26 

62.10  +.aa 
62.29  '^^ 
62.45  +.14 


C  Cancri. 


72 


h      m 

8     6 


16.78  +.22 
16.96  .16 
I7.II       .12 

17.20  .07 
17.24  +.02 

17-23  -'OS 

17.16  .08 
17.06  .12 
16.94       .14 

16.78      .15 

16.63  —.16 
16.48  .15 
16.34     .13 

16.21  —.12 


63  Aurigse. 


50  31 
h      m 

7     4 


32.65  -f.19 
32.80  .13 
32.89  +.07 
32.92  .00 
32.88  -.06 

32.80  —.IX 

32.66  .x6 


32.48 
32.29 
32.08 


.19 
.20 
.21 

31.87  —.20 
31.68  —.18 


36.16  +.35 
36.49     .31 

36.78  +.27 
37.02  .23 
37.21  +.16 


/3  Cancri. 


80  30 
h      m 

8  10 


54.32  +.21 
54.50       .17 

54-65       •« 

54-73  -06 
54.77  +.01 

54.76  -.<H 
54.70     .08 

54.60       .XI 

54.48     .13 

54-34     'M 

54.20  -.14 
54.05  .15 
53.90     .14 

53.77  -•« 


25  Camelop. 


7  23 

h      m 

7   9 


25.86+  .70 
26.38+  .34 
26.53-  .01 
26.36  .35 
25.83     .68 

25.00—  .96 
23.91  X.90 
22.61  1.37 
21.17  1-47 
19.68    1.32 

18.14— 1.51 
l6.66-x.43 


35.39+1.62 
36.94    1.44 

38. 27+1. 18 
39.29  .86 
39.99+  .56 


30  Monoce- 
rotis. 


93  34 

h      m 

8  20 


29.47  +.21 
29.65  .x6 
29.79  'ix 
29.88     .06 

29.91  +.01 

29.90  —.03 
29.84  .07 
29.75  -lo 

29.64  .12 
29.50   .14 

29-35  -.»5 
29.20  .IS 
29.05     .14 

28.92  —.14 


/•*  Volantis. 


160  20 
h      m 

7  9 


41. II  +.04 
41.09  —.08 
40.95  .20 
40.70  .31 
40.32     .42 

39-85  -.51 
39.29  .59 
38.67  .65 
38.00     .68 

37-31     -69 

36.62  —.68 

35-95  --65 


39.67  +.47 
40.09    .37 

40.41  +.26 
40.61  +.13 

40.67       .00 


dChamae- 
leontis. 


167     9 
h      m 

8  23 


49.20+  .35 
49.44+  .16 
49.51-  .03 
49.38  .21 
49.08    .38 

48.62—  .54 
48.00  .69 
47.25  .80 
46.40    .89 

45-47     -96 

44-49-  -99 
43.49   x.oi 

42.47  1.02 
41.47-0.99 


jSCan.Min. 


81    30 

h      m 
7    21 


32.56  +.17 
32.70  .12 
32.79  .07 
32.83  +.02 
32.82  —.03 


32.75 
32.66 

32.54 
32.40 

32.22 

32.06 
31.92 


-.07 

.10 

.13 
.15 
.16 

-.16 
-.14 


35.28  +.29 
35-55     .a6 

35.80  +.23 
36.02  .19 
36.18  +.15 


o  Hydrae. 


O  I 


86  18 

h      m 

8  33 


21.13  +.23 

21.32  .x8 
21.49     .13 

21.60  .09 

21.65  +.04 

21.66  —.02 

21.61  .06 

21.53  .09 
21.43     -13 

21.30     .14 

21.16  —.15 
21.02  .14 
20.88  .13 
20.74  —.XX 


26  Lyncis. 


o         » 

42  10 

h      m 

7  47 


1X.25  + 
11.48 
11.63 
11.72  + 

"-73  - 

11.67  - 
11.56 
11.38 
II. 18 
10.95 

10.70  - 
10.46  — 


14-73  + 
15-15 

15.51  + 

15.83 
16.10  + 


26 

19 

12 

06 
02 

09 
15 
19 
21 

23 

M 
23 


44 
39 

35 
31 


y  Cancri. 


68 


9 

h     m 

8  37 


8 
18.02 

18.25 

18.42 

18.55 

18.61 

18.62 
18.59 
18.52 
18.40 
18.27 

18. 1 1 
17.96 
17.82 
17.68 


+.85 
.90 

.15 

.10 

+.05 

.00 

-.05 
.09 

.12 

•H 

-.15 

.14 

-.13 


Groombr. 
1374- 


15  48 


m 


7  47 


51.33  +«49 
51-77      .33 

52.00  +.16 
52.10     .00 

52.01  -.17 

51.77  -.31 

51.39     .44 
50.89     .55 

50.30     .63 

49.64     .68 

48.95  -.69 
48.27  —.68 


56.51  +.91 
57.38     .83 

58.16  +.72 
58.81  .59 
59.33  +.44 


<T«  Cancri. 
(mean.) 


59 

b 

8  47 


m 


56.10  +.28 
56.35     .83 

56.55    -x; 

56.69  .11 
56.77  +.06 

56.81  .00 
56.77  -.05 

56.70  .09 
56.59  .IS 
56.45     .15 

56.29  — .x6 
56.12     .17 

55-95  .15 
55.81  -.IS 


«*  CancrL 


64   19 
h     m 

7  54 


40.45  +.22 
40.63       .17 

40.78     .ZI 

40.85  +.05 
40.88       .00 

40.84  —.05 
40.77  .09 
40.66       .14 

40.51  .x6 
40.35     .x6 

40.18  —.16 
40.03  —.15 


43.37  +-S4 
43.70     .31 

43.99  +.«8 
44.25     .25 

44.48  +.20 


e  Hydrae. 


87   15 
h      m 

9    8 


58.81  +.ts 

59.05      .21 

59.24  .16 

59.37  •" 
59.46      .07 

59.50  +.« 
59.49  -.03 

59-44  -07 
59-35     '09 

59.25  .XX 

59.13  -.12 
59.00  .13 
58.86  .13 
58.73  -.12 


NS 


24 
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1 

APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

P  Argus. 

a  Lyncis. 

10  Leonis 
Minoris. 

0  Leonis. 

C  Chamae- 
leontis. 

19  Leonis 
Minoris. 

TT  Leonis. 

^UrsaeMa- 
joris. 

0      > 

0      f 

0      t 

0      t 

0      ' 

0      ' 

e        t 

• 

Date. 

159  17 

55  10 

53     8 

79  38 

170  28 

48  27 

81     27 

46  34  1 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      in 

b     m 

9    12 

9  14 

9  27 

9  35 

9  36 

9  51 

9  54 

10   10 

8 

8 

8 

s 

8 

8 

8 

8 

Jan.     0.6 

5-55  +-40 

45.26  +.31 

53-33  +-33 

37-55  +-28 

59.99+   .85 

21. 1 1  +.36 

44.50  +.28 

51.60  +.38 

I0.6 

5.88     .38 

45-54     -27 

53.62     .28 

37-81     .24 

60.72        .63 

21.45      -32 

44.77       .26 

51-97    -35 

20.6 

6. 1 1     .17 

45.78     .21 

53-89     •a3 

38.03     .20 

61.25      •4<> 

21.74     -27 

45.01       .21 

52.29    .30' 

1 

30.6 

6.23  +.06 

45.96     .15 

54-08     .17 

38.20     .15 

61.52+  .16 

21.98       .21 

45.18       .16 

52-54      -24 

Feb.   9-5 

6.23  -.07 

46.08     .09 

54.22     .11 

38.33     -10 

61.57—  -07 

22.13       .14 

45-33     .w 

52.74     '^7 

19.5 

6.09  -.18 

46.12  +.03 

54.29  +.05 

38.39  +-05 

61.37-  '30 

22.24  "^-^ 

45-41  -^'O? 

52.87  +.10  1 

295 

5.87     .27 

46.13  —.02 

54.30     .00 

38.42     .00 

60.97      -5' 

22.28  +.02 

45.46  +.02 

52.94  +.05 

Mar.  X0.4 

5-54     -37 

46.07     .07 

54.26  —.05 

38.39  -.04 

60.36      .70 

22.27  ""'OS 

45.46  —.02 

52.94  -•«» 

20.4 

5-13      -44 

4598     .12 

54.17     .11 

38.32     .07 

59.58      .86 

22.19       .08 

45.40     .06 

52.88     .07 

30.4 

4.67     .49 

45.85     .15 

54-05     -15 

38.24     .10 

58.64    1. 01 

22.08       .13 

45-33     -08 

52.78      .12 

Apr.    9-3 

4-15  --53 

45.69  -.i6 

53.90  -.16 

38.13  -.12 

57-57-i-w 

21.93  -•16 

45.24  —.10 

52.65  -.15 

19-3 

3-6i     -55 

45.52      .17 

53-73     -»7 

38.01       .13 

56.41   1.20 

21.76       .17 

45.12     .11 

52.48      .17 

29-3 

3-05     -57 

45-35     •>7 

53-55     -17 

37-88     .13 

55.17   1.25 

21.58     .x8 

45.00     .12 

52.29      .18 

May   9-3 

2.47     -57 

45.18     .16 

53-39    -16 

37-75     •« 

5392   1.27 

21.40     .18 

44.88     .la 

52.10      .19 

19.2 

I.91  --55 

4503  --15 

« 

53-23  --15 

37-63  --" 

52.63-1.27 

21.21  -.17 

44.76  —.11 

51.9a  -.18 

Mean 
Solar 

fi  Hydrae. 

j3  Leonis 
Minoris. 

a  Antliae. 

/?Octantis, 
S.P. 

41  Leonis 
Minoris. 

rf*  Chamae- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706. 

•      1 

0      * 

0      * 

0      * 

0      t 

0      f 

e        * 

• 

Date. 

io6  18 

52  46 

120   32 

188      4 

66  16 

170     0 

55  13 

II   40 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

b     m 

10   21 

10   21 

10    22 

10  35 

10   37 

lo  44 

10  47 

10   51 

8 

s 

8 

s 

8 

8 

8 

8 

Jan.  20.6 

5-29  +-23 

54.71  +.28 

25.07  +.23 

22.88-  .67 

47-75  +-27 

51.60+  .78 

32.06  +.30 

46.42  +.93 

30.6 

5.49     .18 

54-97     -23 

25.28       .18 

22.33      .43 

47-99     -22 

52.27        .57 

32.33      -25 

47.27     .7« 

Feb.    9-6 

565    .13 

55.16     .17 

25-43       -13 

22.03-  .17 

48.18     .17 

52.74     -37 

32.55      '19 

47-94    -57  1 

19.5 

5.76    .08 

55-30    .11 

25.54       -^ 

21.99+  .06 

48.32     .12 

53.00+  .16 

32.71      -H 

48.40    .36  1 

295 

5.81  +.04 

55.38  +.06 

25.58  +.03 

22.16      .29 

48.42     .07 

53.06-  .04 

32.82      .08 

48.66  +.15 

Mar.  10.5 

5.82     .00 

55.40    .00 

25.58  —.01 

22.57+  -53 

48.45  +.02 

52.91-  .25 

32.86  +.Q3 

48.70  -.06 ; 

20.4 

5.80  —.04 

55-38  -.05 

25-55       -05 

23.23      .76 

48.44  — -^ 

52.57      -43 

32.87  ~.oa 

48.53     -27 

30.4 

5-73     -07 

55-30     .09 

25-47       -09 

24.09      .96 

48.39     .05 

52.06     .59 

32.81     .07 

48.17    .451 

Apr.    9-4 

5.65     .09 

55-18     .12 

25-37       -12 

25-15    i-»5 

48.32     .08 

51-39     .73 

32.73     -09 

47.63    .61  j 

19.4 

5-55     -'0 

55-05     -14 

25.25       .14 

26.39    1. 31 

48.23     .10 

50.61      .86 

32.63     .la 

46.96     -73 

293 

5.44  -.11 

54.88  —.15 

25.11    -.15 

27.77+1.45 

48.12  -.12 

49.68-  .97 

32.50  -.14 

46.17  -.83 

May   9-3 

532     ." 

54.72      .16 

24.96       .15 

29.28    1.55 

47.99     .13 

48.66    Z.04 

32.35     -14 

45.30     .89 

19-3 

5.20     .13 

54.56     .15 

24.82       .14 

30.87    1.63 

47.87     .12 

47.60    Z.09 

32.21     .14 

44-39    '9» 

29-3 

5.08     .12 

54.41      .14 

24.67       .14 

32.53    1.66 

47-75     -" 

46.48    1. 12 

32.06     .14 

43-47    '91 

June  8.2 

4.96  —.10 

54.27  -.13 

24.54  -.13 

34.19+1.63 

47.63  -.10 

45-34-i->5 

31.92  -.IS 

42.57  -M 

n 


\ 


ADDITIONAL  FIXED  STARS,  1896. 


371 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mran 
SoUr 


Feb    9-6 
19.6 

29-5 

Mar- 10.5 

20.5 

30-4 

Apr.    9-4 

19.4 

29.4 
May   9-3 

19.3 

^3 

Jane  S.3 

18.2 


Me«a 

Solar 


Feb.  9-6 
19.6 
29.6 

Mar  10.5 
20.5 

30-5 

Apr    9-5 

»9-4 
29.4 

May    9-» 

19.4 

29.3 

Jooe   8.3 

18.3 


9  Octantb. 


174     2 

h      m 
10   59 


69.45-»-  .73 
70.00  .37 
70.19+  .04 
70.09-  .iB 

69.64  .60 

68.90-  .88 
67.89   1. 13 

66.65  1.37 
65.16  f.57 
63.52    1.7a 

6x.73-1.84 
59.84  1.91 
57.92  1.91 
56.0X'1.86 


2CaiL  Ven. 


48  46 

h     m 
12    10 


57.53  +30 
57.80  .84 
58.01  .18 
58.26  .IS 
58.36      .08 

58.31  +.03 
58. 3  X  -.01 

58.26  .05 
58.18    .09 

58.07     .xs 

57.94  -.14 
57.79  .16 
57.62  ,17 
57.45  -.16 


/'Leonis. 


87  29 


II 


m 
I 


37.87  +.18 
38.02  .13 
38.14  .09 
38.  X9  +.04 
38.21     .00 

38.  X9  —.03 
38.x  5  .06 
38.08  .08 
38.00  .09 
37.90    .10 

37.80  —.10 
37.70  .10 
37.60    .09 

37.51  -.<« 


6Urs.Min. 


I   43 

h      m 
12    14 


7x.l8-h5.4a 
76.08  4.30 
79.77  3.04 
82.  x8  1.69 

83.15+  .«7 

82.73— 1. 10 
80.95  a.43 

77.88  3.64 
73.66  4*71 
68.47  5.60 

62.48-^*9 

55.89  6.77 
48.94  7.05 
4x.79-7.14 


f  Urs.  Maj. 


44  56 


II 


ID 

3 


52.15  +,9i 

52.36  .17 
52.50     .to 

52.56  +.04 
52.58  -.01 

52.53  -'<k; 
52.44    .10 

5233  .«3 
52.17  .17 
51.99     .18 

5X.80  —.19 
51. 6x  .19 
51.42  .x8 
5X.25  -.17 


^Corvi 


105  56 

h     m 
12   24 


30.75  4-.t3 
30.98  .ai 
31.17     .16 

31.31  .«« 
3X.42     .09 

3X.48  +.06 
3X.52  -I-.03 

3x53  .00 
3X.52  -.03 
3X.46     .05 

31.40  -.07 

31-33  .<« 
31.25  .09 
31.16  -.09 


V  Urs.  Maj. 


56  20 

h        ID 

II    12 


54.53  +,tM 

54-73     .iC 
54.86    .10 

54.93     .05 

54.96  -l-.oi 

54-95  --oi 
54.89     .06 

54.80    .09 

54.69    .11 

54-57    .13 

54.43  --U 
54.29    .15 

54-14     .»4 

54.00  -.13 


/9CaiLVen. 


48 


5 

h     m 
12    28 


50.74  +.31 
5X.02     .a6 

51.26       .SI 

51-43  -IS 
51-55     .to 

51.62  -♦•.05 

51.63  .00 
51.61  -.04 

5>-53  -07 
51.44     .10 

51-32  --U 
51.17  .15 
51. ot  .t6 
50.83  -.17 


fHydrae. 


121    17 

h     n 
II    27 


X  Ura.  Maj 


41  39 

h     m 
II    40 


54.9X  -h.ii 
55.09     .16 

55-23     .«« 
55.31     .06  I 

55.35  +.« 

55-36  -.01 

55-33     .<H 
55.26     .07  I 

55- »8     .09' 
55.08     .11  I 

54.96  -.la  I 
54.84     .13 
54.69     .14 
54.56  -.13 


36.71  4-.a9 

3697    -n 

37.  x6     .16 
37.28    .09 

37-34  +-<^ 

37.34  -.03 

37.28  .oB 

37.18     .la 

37-05     .«5 
36.88     .17 

36.69  -.19 
36.50     .ao 

36.29  .ao 
36.09  —.19 


y  Virginia. 


31  Comae 
Berenices. 


90  53 

h 
12    36 


m 


25.13  +.a6 
25.37  -M 
25.56     .17 

25.7*  -U 
25.82     .10 

25.91  -I-.07 

25.95  -♦•.oj 
25.97     .00  ' 

25.96  -.oa 

25.92  .04 

25.87  -.05 
25.81  .06 
25.74  .09 
25.65  -.oB  , 


61    54 

b      m 
12    46 

a 
40.11  -t-.a9 

40.37  .a4 

40.59  .ao 
40.77  .16 
40.91  .11 

40.99  -^.o6 

41.04  -♦•.03 

41.05  -.01 
41.03  .04 
40.97     .06 

40.91  —.06 
40.82  .10 
40  71     .11 

40.60  -.11 


w  Virginia. 


tCorvL 


82  48 
b      m 

"  55 


112 

b 
12 


m 

4 


34. 5 1  4-.«3 
34.72  .18 
34-88  .14 
35.00  .09 
35-06     an 

35-"  +-<^ 
35.12     .00 

35. 10  -.03 

35.05     .06 

34.98     u>7 

34.91  -.08 
34.83  .09 
34-73  .«o 
34.63  -.09 


48.20  4'.14 

48.42  .19 

48.59  .15 
48.72  .fX 
48.8X  .07 

48.85  -I-.03 
48.87     .00 

48.86  — .oa 
48.82  .03 
48.76     ^ 

48.68  -  .06 

48.60  u)9 
48.50  .10 
48.40  -.to 


7  Cassiop., 
S  P 


330     9 

b      m 
12    50 


a 
24.30 

24.04 

23.86 

23-74 
23.69 


.15 

.06 

.oa 


23.70  +.06 
23.82     .16 

24.02  .a4 
24.29  .ja 
24.66     .39 

25.07  'I-.43 
25.52      .48 

26.03  .54 
26.59  +.j6 


43  Cephei., 
S  P. 


355  4« 

k     m 
12   54 


6.70^«.ji 
4.59  i.«t 
2.S9  1.48 
1.63  1.00 
0.59-  .47  I 

0,69+  .09 
t.07     .6* 

1-93  «.i3 
3.33  1.61 
5.15  t.oa 


7-37+JJ7  , 

22.f>6    1  U 
25.58*^2.96  ) 
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ADDITIONAL  FIXED  STARS,  1896. 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

i 

dMuscae. 

c  Virginis. 

20  Can.Ven. 

JcOctantis. 

B.  AC.  4536 

m  Virginis. 

^ApKxiis. 

fr  Hydrae. 

Mean 
SoUr 

e        f 

•      » 

e         » 

e        * 

e         ' 

•      # 

•      f 

•      * 

Date. 

160    59 

78  29 

48  53 

175  15 

52  17 

98   II 

166    18 

1x6  II 

h      m 

h      m 

h      m 

h      m 

b      m 

h      m 

h      m 

h      m 

12  55 

12  57 

13    12 

13    24 

13    30 

13    36 

13  55 

14      0 

t 

t 

8 

8 

8 

8 

8 

s 

Feb.  29-6 

11.06  +.4S 

2.21  +.ao 

55.47  +.85 

16. 34+1.90 

11.64  +.25 

11.07  +.23 

15.28  +.83 

28.62  +.24 

Mar.  10.6 

11.46     .33 

2.38     .16 

55.70       .« 

18.06    X.54 

11.88     .21 

11.28      .19 

16.05        .71 

28.86     .23 

20.6 

11.76      .85 

2.52     .la 

55-87       .15 

19.41     I.17 

12.07     -16 

IX.45      .16 

16.70       .59 

29.09     .ao 

30.5 

11.97     -'C 

2.62     .08 

55-99     .10 

20.40       .79 

12.20    .12 

11.60     .13 

17.23      -47 

29.27     .17 

Apr.   9-5 

12.07  +.06 

2.68     .OS 

56.06    .06 

20.99       .40 

12.30    .08 

11.72      .10 

17.63      -33 

29.41     .13 

19.5 

12.09  -.03 

2.71  +.03 

56.09  +.01 

21.21+  .02 

12.34  +.03 

11.80  +.07 

17.89  +.19 

29-53  +-«» 

29.4 

12.01      .13 

2.71  -.01 

56.08  —,03 

21.03-  .37 

12.36     .00 

11.84      .^H 

18.02  +.06 

29.61     .07 

May   9*4 

11.84      .ai 

2.70     .03 

56.02     .06 

20.47      .74 

12.33  -.04 

11.87  +.o» 

18.01  —.07 

29.66     ^ 

19.4 

11.59      .28 

2.66     .05 

55.93     -09 

19.55    X.09 

12.27     .07 

11.87  -.01 

17.89     .19 

29.69  +.01 

29.4 

11.29     .35 

2.59     .07 

55-83     .xa 

18.30    x.40 

Z2.i8     .xo 

11.85     .03 

17.63      .31 

29.69  —.01 

June  8.3 

10.90  —.41 

2.51  -.08 

55.69  -.14 

16. 76-1.68 

12.07  -.12 

XI.81  —.05 

17.27  -.43 

29.67  -.04 

18.3 

10.47     .45 

2.43     .09 

55-54     -16 

14.94    X.93 

11.94     'I4 

11.75      .08 

16.78     .5a 

29.60     .07 

28.3 

9.99     .47 

2.33     .xo 

55-37    -»7 

12.94   a.zo 

ZI.80     .15 

11.66    .09 

16.23     -te 

29.53     -09 

July    8.3 

9-53  --45 

2.23  -.xo 

55.19  -.18 

IO.75-a.a4 

11.63  -"•»6 

11.57  --»o 

15.59  --^ 

29.43  -.» 

M^an 

^Bootis. 

ic  Virginis. 

4  Urs.  Min. 

S  Octantis. 

ABootis. 

X  Virginis. 

fi  Hydri, 
S.P. 

aApodis. 

Solar 

0      I 

•      » 

0      * 

0         r 

•      f 

0      * 

e        t 

• 

Date. 

64  25 

99  47 

II   58 

173     II 

43  26 

102  54 

190    26 

168  36 

h      m 

h      m 

h     m 

h      m 

h     m 

h      m 

h      m 

h      m 

14  5 

14  7 

14     9 

14    10 

14    12 

14    13 

14  33 

14  35 

8 

8 

8 

8 

8 

8 

s 

8 

Mar.  20.6 

41.89  +*20 

23.07  +.ao 

22.49  +.59 

23.76+1.23 

28.73  +.22 

31.10  +.20 

48.40—  .82 

2.45  +  J8 

30.6 

42.05     .15 

23.24     .x6 

22.98       .39 

24.87       .99 

28.92       .17 

31.28       .17 

47.65     .67 

3-26     .75 

Apr.   9-5 

42.18    .11 

23.39     .13 

23.27     .19 

25.74     -73 

29.08       .13 

31.43    -u 

47.06     .50 

3-93     .59 

195 

42.27    .08 

23.50     .xo 

23.37  +-01 

26.32     .44 

29.18  '   .07 

31.56     .11 

46.65     .31 

4-45     -44 

29.5 

42-33     -05 

23.59   .07 

23.30  -.X7 

26.65+  .18 

29.22  +.03 

31.65     .08 

46.44-  .IX 

4.80     .98 

May   9-5 

42.36  +.oa 

23.63  +.04 

23.03  -.35 

26.69—  .09 

29.23  -.02 

31.71  +.05 

46.42+  .08 

4.99  +^12 

19.4 

42.36  —.01 

23.67  +.oa 

22.61     .50 

26.47     .35 

29.18       .07 

31.74  +.02 

46.61     .28 

5.03  -^ 

29.4 

42.32     -04 

23.68  —.01 

22.03     .64 

25.99     .61 

29.09       .10 

31.76     .00 

46.97    .46 

4.89       .21 

June  8.4 

42.26     .07 

23.66     .03 

21.33     -7« 

25.24     .87 

28.98       .13 

31.74     -03 

47-53     .64 

4.60       .57 

18.3 

42.19     .09 

23.61     .03 

20.52     .85 

24.26   X.07 

28.83       .17 

31.70     .05 

48.26    .80 

4-15     .51  [ 

28.3 

42.10  -.11 

23-55  -.07 

19.63  -.93 

23.IO-1.25 

28.64  —.19 

31,64  -.07 

49-13+  -93 

3.58  -.64 

July    8.3 

41.98       .13 

23.47    .09 

18.66     .98 

21.76    1.41 

28.45      .20 

31.56     .09 

50.12    i.os 

2.88    .74  , 

18.3 

41.85       .14 

23.36     .10 

17.67   x.oo 

20.29    1.54 

28.23       .22 

31.45       .XX 

51.23    1.13 

2.10    .89  I 

28.2 

41.71  -.15 

23.25  -.XI 

z6.66  —.99 

Z8.69-Z.64 

28.00  —.22 

31.34  -.XI 

52.37+1.16 

1.23  -.^ 

1 

ADDITIONAL  FIXED  STAKS,  1890. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 


Mar  ^o.6 

Apr    ^6 

«9- 

»9- 

Mar   9- 

ig. 

]nne  8. 
x8. 

38. 

'jBly    8. 
18. 

28. 

Aaf.  7 

17 

27.a 


Solar 
Data. 


Apr.  9-^ 
19.6 
39.6 

Maj  9-6 
19.5 

29.5 

Jane  8.5 

X8.4 

18.4 

Joly    8.4 

18.4 
28.3 
Aug  7-3 
»7-3 
27-3 

Srpt  6.2 
16.3 
26.2 

Oct    6.1 


33  Boot  is      47  Cephei, 

O.  Mr. 


45     9 

b      m 

J4  34_ 


60.93  +•» 

61. XI      .16 

61.23  .10 
61.30  .06 
61.35  +•<» 

61.34  -'03 
61.28  .07 
61.19  .10 
61.07 
60.91 

60.73 
60.52 
60.31 
60.07 

59-84 
59.61  -. 


•  IS 

.16 

.11 

•92 

.«3 

.«3 


f  Hercnlis. 


44  48 


b 
16 


m 


3X.79  +.«6 
32.02  .ti 
32.21  .17 
32.36     .13 

32.48  .00 

32.52  +.03 
32.54  -.01 

32.49  .06 
32.41  .11 
33.28     .13 

32.  XO  —.18 

31.91       .SI 

31.68    .14 

3t.43  •«6 
3115    'V 

30.89  -.rf 
30.63  .«6 
30.36  .14 
30.  X4  -.«> 


349     o 

h      m 
14   52 


xa56-  .48 
X0.19  .17 
xo.03  .05 
xo.xo-H  .17 
X0.37    .39 

X0.88+  .60 
11.56  .78 
12.43  .94 
13.43  1.08 
X4.58  1.19 

x5.81-ht.16 
X7.10  1.31 
18.43  1.33 

»9'77  «-33 
21.09  1.30 

22.36^.15 


y  Scorpii. 


ffCor.  Bor. 
(ftuan,) 


55  53 

b      m 
16    10 


49.26  +.15 
49.48  .11 
49.67  .17 
49.82  .13 
49.94     .10 

50.01  +.06 

50.04  +.01 

50.05  —.01 
50.00  .06 
49.92     .to 

49.81  — .t3 
49.65  .16 
49.48  .18 
49.28  .30 
49.07     .u 

48.85  -.« 
48.64  .n 
48.42     .23 

48.18  — .«4 


114  53 

b      m 

_i4_58 

8 
1.29  +.13 

1.50       .19 

1.67       .16 

X.83       .13 

1.94     .to 

2.03  +.07 

2.08  .04 
2.XO  +.01 

2.09  —.01 
2.05      .05 

X.98  —.08 
X.89  .10 
X.78  .13 
1.64  .13 
X.50     .15 

1.34  -.t« 


dBootis. 


56   18 

b      m 
15    II 


^Apodis. 


168  40 

b     m 
16    17 


21.10  +.11 

21.31  ,tB 
21.46  .14 
21.59  •" 
21.68     .07 

2X.73  -I-.03 

21.74      *^ 

21.73  --03 
21.66    .07 

21.58     .to 

2X.46  —.13 

21.32  .16 
21.15  .17 
20.97  •'^ 
2a77    .19 

20.58  -.«> 


p  Ocuntis.    P  Cor.  Bor 


y  Camelop.. 
S.  P. 


174    7 

b     m 
15    19 


60   32 

b     m 
15   23 


7  Urs.  Mixx. 


14     O 

b      m 
16    20   I 


30.35+1.77 
31.98    1.49 

33-33  «•« 
34.40    .90 

35x3     -57 

35.54+  .14 
35.61-  .10 

35-35     -43 

34-75  -74 
33.87    I.O« 

32. 68-1. 31 
31.26  1.54 
29.61  1.71 
27.83  1.80 
26.01    i.t3 


34.82  +.1S 
35.04  .to 
35.2X      .16 

35.35  -'« 
35.46     .oB 

35-53  +.05 

35-57  +'« 
35.56  -.« 

35.53  -oi 
35.45    ^ 

35.36  -.11 

35.23  -14 
35.07     .t« 

34.91  .17 
34.7a     .«• 


24.17-x.84     34-54  -.«9 


9  OphiacbL 


105  36 
b      m 

17     4 


1 


38.xx+t.03 
39. 10     .93 

39.97  -78 
40.66  .63 
41.22     .46 

4i.59f  .19  I 
4i.8of  .11 
41.80-  .08 
41.63     .15 
41.29     .41  I 

40.79-  .58 
40.14  .71 
39.38  .8a 
38.50     .90 

37.57     -W 

36.63—  .94 
35.70  .90 
34.83     .81 

34.0^-  .74 


36.67  +.6« 
37. 2  X      .48 

37.63  -33 
37.90      .19 

38.01  +.03 

37.97  -.11 
37.78     .17 

37.44  -41 
36.96     .54 

36.36     .66 

35.64  -.76 
34.84  .84 
33.96     .90 

33.04  -95 
33.07      .97 

31.10  -.96 
30.x  4      .9a 

29.26  .86 
28.43  -.78 


% 
26.96 

27.34 

37.49 

37.73 
27.93 

38.09 
28.33 
28.33 
38.39 
28.4X 

28. 41 
28.35 
28.37 

28.16 
28.02 

27.86 
27.69 

27-53 
27.39 


+.38 
.16 

•14 
.11 
.19 

+.16 
.11 

.06 

.04 

+.01 

-.03 
.07 
.10 

-JS 
•15 

-.t6 

.«5 

•X4 

-•«4 


341         I 

b      B 

15  39 


21.30  -.40 
20.98    .14 

20.8X  -.11 

20.75  +.ot 
20.82     .rs 

2 1. OX  +.16 

ai.35     -» 
2X.78     .30 

22.34     .te 
22.97     'A 

23.69  +-75 

24-47     -79 
25.27     .81 

26.  XX      .84 

26.94   .83 

27.76  +.8t 


^Apodii^ 


168  26 

b      ID 
16      4. 


tf  OphiacbL 


54.72+1.13 
55.78  ^ 
56.70    .85 

57.49  -71 
58-13     .57 

58.62+  .40 
58.92  .n 
59-05+  .05 
59.01  .13 
58.78      .31 

58.39-  .46 
57.86  Jta 
57.20  .71 
56.42     .81 

55.55      -M 

54.65-  .91 


4Ane. 


53     4 

b      m 
17    II 

a 

27.30  +*9 
27.66     .16 

27-92  .13 
28.13      -*> 

28.31  .16 

28.45  +.ta 
28.^5  .08 
28.60  +.04 
28.62  —.01 
28.58     .03 

28.50  —.09 
28.38  .14 
28.21 
28  02 
27. 8x     .n 

27-57  '.t3 
27.34  .•4 
2709  .13 
26.87  -.11 


"4  54 

b      n 
17    15 


150    36 

b      m 
17    21 


•  »7 

.10 


39.59  +.31 
39.90     .19 

40.  x6  .16 
40.41  .14 
40.64    .11 

40.84  +.18 

40.99  .14 
4X.X2  .11 
4X.X9  .07 
41.24  +.03 

4X.24  —.01 

4X.19  .06 
4X.XI      .to 

40-99   .13 

40.84     .13 

40.68  —.17 
40.50  .18 
40.32  .17 
40.  x6  —.15 


46.21  +.J7 
46.73      .31 

47.22  .46 
47.66  .41 
48.04      .36 

48.37  +.19 
48.62  .n 
48.80  .13 
48.91  +.08 
48.94     .00 

48.90  — .oB 
48.77  .16 
48.59     .« 

48.33  .18 
48.03      .31 

47.68  -.34 

47.34  -35 
46.99  -M 
46.66  -  .  M 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


eao 
Solar 
Data. 


May  19-6 
29.6 

June  8.5 
18.5 
28.5 

July  8.5 
18.4 
28.4 

Aug.  7-4 
X7-3 

27.3 

jScpt  6.3 

i  i6-3 

26.2 

Oct  6.2 
16.2 


Mean 
Solar 
Dale. 


May  20  6 
June   8.6 

18.6 

28.5 
July    8.5 

18.5 
28.4 

Aug.    7- 4 
17.4 

27.4  I 

I 

Sept  6,3  ■ 

16.3 

26.3 

Oct    6.3 

16.2 

26.2 
Nov.   5-2 


Grcx)mbr. 

944.  S.  P. 


355    9 

h      m 
17   28 


34.80-  .36 
34.65+  .07 

34-95     -54 

35-73  -99 
36.93   1^1 

38.55+1-80 
40.53   a.13 

42.80  t.43 

45-39  a-69 
48.18  S.86 

51.  X  1+3.00 
54.18   3.10 

57-31  3.H 
60.42  3.08 
63.46  3.00 

66.41+3.84 


iLyrse. 


I  Herculis. 


43  56 

h      m 
17    36 


34-^3  +-'9 
34-79  -15 
34.92  .10 
34.98  +.04 
35.00  —.01 

34.96  -.06 
34.87     ,tt 

34-73  -17 
34-54  •» 
34-32     .13 


34.07 
33-78 
33-49 
33-19 
32.91 

32.65 


-.a6 
.98 
."9 
•«9 
.a? 

-.«4 


25Cainelop, 
S.  P. 


54     4 


m 


19     3 


352  37 

h      m 
19      9 


37-9<> 
38.19 

38. 38 

38.50 

3S.59 


+.15 
.21 
.16 
.11 


.07 


6  Herculis. 


3S.62 
3S.62 

35-55 


+.oa 

-.03 

.08 

38.45     .13 
38. 30     .16 

38.  II  -.19 

37.91        .M 

37.OS      .13 

37-44     -'S 
37-21      ,2i 

y:--  -s  -  u 

36.73   -.15 


S 
I      12.33-  -61 
I      11.87       .3a 

!   11.69-  .03 

I    II.81+  .a6  • 
12.20     .53 

12.87+  .Si 

13.82    1.06 

I    14.98    i.aS 

I    16.37    1.49 
17.95    I. to 

19.72+1.53  I 
2x.6o   1.94  I 
23.59  a.oa 
25.64    2-07  ■ 
27.74    ^06 

29.77*2.03 

3I.S>»-2-00 


52  44 

h      m 
17   52 


43.77  +•«> 

43-95     -16 
44.09     .12 

44.19  .08 

44.24  +.03 

44.25  -.02 

44.20  .06 
44.12     .11 

43-99     -15 
43.81     .18 

43.62  —.21 

43-39     -as 

43-15     •»4 
42.90     .25 

42.66     .24 
42.42  -.t3 


o  Herculis. 


61    15 

h      m 
18      3 


^Lyra. 


31.73  +.« 
31.92  .x8 
32.08  .14 
32.20  .10 
32.27     .06 

32.31   +.02 

32.31  -.P5 

32.24  .07 
32.15    .It 

32.02     .13 

31.84  -.17 
31.66     .19 

31.45  .21 
31.24       .21 

31.02     .ai 

30.82  -.20 


^Cygni. 


52     3 

h      m 
19    12 


62    16 

h      m 
19    26 


7.85  +.26 
8.09  .21 
8.28  .16 
S.42  .12 
8.52       .08 

8.56  +.03 
S.56    -.02 
8.50       .08 
S.39       .13   I 
8,24       .17 

8-O5  —.20 
7.84  .23 
7.(>0       .Z4 

7-36    .25 

7.12       .Z4 


^Sagittarii.  x^^^^^con\s 


115   29 

h      m 
18    21 


36.38  +.26 
36.63  .24 
36.86     .21 

37-05  .17 
37-19     -13 

37-30  +.09 

37-35  +-<H 
37.36  -.01 

37-32     .05 

37-25     -09 


37-14 
36.98 

36.82 

36.64 

36.46 


-.13 
.16 

•>7 
.18 

•17 


36.29  -.16 


^Sagitts 


34.08  +.26 

3432     .M 

34-54     -»8 
34.70     .14  ' 

34.81     .10 

34.89  +.06 

34.91    +.OX 

34.90  -.04  I 

34.83      .08  ; 
34-72 


72   46 

h      m 
19    36 


25.19  +.25 
25.44  -23 
25.66  .20 
25.83  .16 
25.97      .12 

26.07  +.08 

26.11  +.04 

26.12  -.01 

26.08  .06 


17  19 

h      in 

18  22 


58.83  +.42 
59.19  .30 
59.43     .18 

59-55  +-05 
59.52  -.09 

59-38  -.20 
59.12       .32 

58.75  -43 
58.25  .53 
57.69     .62 


57.02 

56.31 
55-52 
54-73 
53-93 


-.69 
.75 
.79 
.79 
.80 


53-14  --79 


S  Cygni. 


45     7 

h      m 
19   41 


45-73  +-90 
46.00     .23 

46.24     .20 

46.42     .15 

46.54     .10 


46.62  +.05 
46.62  —.01 
46.58  .07 
46.48     .12 


6.89 
6.(.'kH 


23 

.31 


34-57 
3440 
34-21 
34.00 
33.S0 

33-f»i 
33-43 


.12 

-.16 
.iS 
.19 
.•o 
.20 

.19 


25.99        .10    '  46.34        .17 

1 

25.89   -.13  46.14 

25.74    -'s  4592 

25.58     .16  ,  45.66 

25-41     .»7  45-39 

25.23     .18  45.12 

25.06  —.16  44.85 

24.91  -.14  44-5^ 


21 

26 

27 

2S 


27 


C  Pavonis. 


161    31 

h      m 
18    30 


60.25  +-^ 
60.87  -58 
61.41      .48 

61.83  -37 
62.15      -«5 

62.33  +•" 
62.39  .00 
62.33  --" 
62.14  -*4 
61.85      -35 

61.44  -45 
60.96  .52 
60.41      .36 

59.84  .58 
59-25     .58 

58.68  -.55 


Groombr. 

1374.  S  P. 

o  * 

344  12 

b      m 

19  47 


46.17-  .35 
45.88  .22 
45-72-  .10 
45.68+  .03 

45-79     -'7 

46.02+  .29 
46.36  .41 
46.84  .32 
47.41  .62 
48.08     .72 

48.86+  .81 

49.71  .88 
50.6X  .94 
51.58      .98 

5^-58      .99 

53.57^-1.00 
54.58-'-i-oo 


rLyrae. 


57  27 

h      m 

18  55  1 


5.52  +.«6 
5-76  -23 
5-98  .19 
6.15  .14 
6.27 


.10 


6.35  +.06 
6.40  +.01 
6.38  -.04 
6.32  .09 
6.21      .13 

6.07  —.17 
5.88      .20 

5.68       .21 

5-47  •« 
5.24     .22 

5.02    -.21 


e  Pavonis 


163    II 

b         TU 

19  4h 


41-37  +-79 
42.  IT  .70 
42.76      .60 

43-32      .49 

43-74     -36 

44.05  +.23 
44.20  +08 
44.20  -.06 
44.09  .19 
4383     -J* 

43.45  -.44 
42.95  .53 
42.39  .60 
41.76  .63 
41.12     .64 

40.48  -.63 
39.86  -.60 


ADDITIONAL  FIXED  STARS,  1896. 


37:> 
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S*  Ur 


June  »8.6 
28.6 

Joly  8.5 
18.5 
28.5 

Aug.    7-5 

17-4 
27.4 

Sept.  6.4 
X6.4 

Oct  fi.3 
16.3 

a6.2 
Nov.  5-« 

15.2 
25.2 


SoUr 


/Sagittae.     r  Sagittarii. 


70  47 
b      B 

_i9  54_ 

ia83  +.23 
11.02     .17 

11. 17  .13 

11.29  .09 
XI.35  +.05 

11.38  .00 
11.35  -.04 
XX.28    .08 

11. 18  .IS 

tl.04     .rs 

10.88  -.17 
10.71  .18 
10.53  .18 
10.35     .17 

10.19  'U 

10.05  -.XI 
9.95  -.08 


rCygni. 


July  8.6 
18.6 
28.5 

Ang.    7.5 

»7.5 

I 

«7.5 

Sept  6.4 

16.4 

26.4 
6.4 

16.3 
26.3 

5-3 
15.2 

25.2 
5.a 


Oct. 


Nov. 


5a  24 

h      m 

ai  10 


Dec 


L 


41.29  +.ti 
4X.49  .16 
41.62  .11 
4X.71  .06 
41.74  +.01 

4X.73  -.<H 
4X.66     .oB 

41-55  -«3 
41.40    .17 

41.23  .18 
41.04  —.19 

40.83       .90 

40.63     .St 

40.43       .19 

40.24  .x8 
40.07  —.17 


118 


O 

m 


h 
19   56 


19.68  +.S7 
19.93  .S3 
20.13  .18 
20.28  .13 
20.39     .08 

20.44  -♦-.03 
20.44  -.oa 
20.38  .06 
20.30  .lO 
•  20.18     .13 

20.02  —.15 
19.85  .17 
19.67  .18 
19.50  .16 
1934    'U 

19.21  -.IS 
19.10  —.11 


C  Capricor. 


1X2   52 

h     m 
21    20 


47.67  +.S5 

47.90       .SI 

48.08  .16 
48.21  .It 
48.30     .06 

48.33  +.OS 

4*^.33  -•« 
48.27     .06 

48.18     .to 

48.07       .IS 

47.94  -.14 

47.78  .15 
47-^2  .14 
47-49    -'S 

47.36      .IS 

47.25  -.11 


B  Aqnilae. 


91     8 

h     0 
20      5 


59.46  +.SS 
59.66  .30 
59.84  .16 
59.98       .IS 

60.08     .07 

60.12  4-.09 

60.13  "•<» 
60.08  .OS 
60.01     .09 

59.91       .IS 

59.77  -.M 
59.62      .13 

59-47  'JS 
5932  .14 
59.18     .13 

59.05  -.11 
58.96  —.06 


74  Cygni. 


50     3 

h      m 
21    32 


49.63  +.85 
49.85  .19 
50.01      .14 

50.14  .09 

50.19  -f.04 

50.20  — .Ot 

50.15  .06 
50.07       .It 

49-95     -'S 

49.78  .17 

49-59  --19 
49.39     .so 

49.19       .SI 

48.98     .so 

48.79  .so 

48.60  -.19 


31  Cygni 


43   34 

b      m 

20    10 


24.02  -|>.S4 
24.23  .19 
24.40  .14 
24.51  .06 
24.55  ^-.os 

2455  --03 

24.48     .09 

2437    -'J  I 

24.20  .19 
«3-99      n 


a  Delpbini. 


74  27 

b     m 
20   34 


23.74 
23.48 

23.20 

22.93 

22.66 


'.S5 

.a? 
.SB 

.s6 


22.41  — .S4 
22.18  -.SI 


1.25  +.S4 
1.48*  .SI 
1.67     .17 

1.82  .la 
1.93     .08 

1.99  +.05 
2.02  +.01 
1.98  -.04 
1.92     .08 

1.83  .ts 

X.70  -.13 
1.54  .16 
1.38  .16 
1.22  .IS 
1.07     .14 

50.93  -.13 
50.80  —.IS 


fi  PavoQis. 


A>  Octantis  >  CChamaele- 
t  ontis,  S  P 


173    12 

b       m 

31  35 

16. 1 541.40 
17  40  I. II 
18.37  ,67 
19.04    .56 

19.38^  .17 

19.38-  .17 
19.04  .51 
18.36     .83 

17.38  I. II 
!6.I4     1.3) 

14.69 -1.53 
13.09  1.63 

11.39  »-7» 
9.67  1.70 
7.90    1.6s 

6.44-1.4** 


1S9    32 

b      in 
21    36 


47.08-  .80 
46.36  .64 
4581  .43 
45.50-  .St 
45.38     .00 

45.49+  .S4 
4587  .47 
46.43  .67 
47.21  .88 
48.20   1.07 

49. 3641. ss 
50.64  1.33 
51.99  t.S7 
53.38  t.58 
54.76    1.54 

56.0641.t7 


156  35 

b      m 
20   35 


2.12  4.S4 

2.62  .40 
3.04      .38 

3-39      •9 

3.63  .19 

3.76  +.08 

3.78  —.OS 

3.71      .IS 

3-53  **i 
3-25     -51 

2.91  -.37 
2.51  .4s 
2.08  .44 
X.63  .43 
X.18      .44 

0.75  -.40 

a  38  -.S3 


flr*CygiiL 


41    10 

b      m 
21    42 


59.78  4-.  SB 
60.03  •** 
60.21  .IS 
60.34     *^ 

60.40  -f.04 

60.41  —.01 
60.37  •<* 
60.28      .IS 

60.12  .17 
59.9«     .« 

59.71  -.ss 

59-48       .S4 

59.23 

58.97 
58.72 

58.48  -.^5 


V*  Capricor. 


.s6 
.s6 
.«3 


"5  39 

b      B 
20   39 


59.90  +.SB 
60.  x6  .ss 
60.40  .ts 
60.60  .17 
60.74     •» 

60.84  "^'^ 
60.87  4-.03 
60.87  "•*" 
60.82  '  .OS 
60.74     •'** 

6o.6x  -.IS 
60.46  .IS 
60.30  .16 
60.15  *>6 
59.98     .IS 

59.84  -.IS 
59.71  -.» 


x6Pegasl 


64  34 

b 
21    48 


in 


22.69  4'.SS 
22.92  .so 
23.09  .IS 
23.22     .11 

23.3a     -^ 

23.36  4-.OS 
23.36  -.OS 
23.31  .06 
23-23     -^ 

23.12       .IS 

23.00  —.14 
22.85     .IS 

22.70  .16 
22.54  ,15 
22  40      .13 

22.26  -.10 


«  Cygni 


56  25 

b      m 
20   42 


2.77  4..S7 
3.02  .S3 
3.22     .18 

3-37  .«3 
3.48     .oB 

3'5«  +.05 

3.53  -oi 

3-49  -^ 
3.41     .11 

3.28     .14 

3.X2  -.17 
2.94     .19  I 

2.74  .90 
2.55       .SO 

2.35     .so 

I 

2.16  -.Ifl 

X.98  -.16 


57  20 

b      a 
22      5 


24.88  4-.S7 
25.X3     .ss 

25-33    -nr 

25.47      .IS 

25.58     .eB 

25.64  4-^ 

25.65  .00 
25.62  -.04 

25.54  -^ 
25.44     'U 

25.31  -.IS 
25.16  .16 
25.00  .17 
24.82     .18 

24.66  .17 

24.50  -.14 
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V  Octantis. 

y  Aquarii. 

a  Aquarii. 

a  Lacertse. 

10  Lacertse. 

p  Octantis. 

A  Pegasi 

Groombr. 

Mean 
Solar 

1706,8.  P. 

• 

0      * 

e        t 

• 

• 

e        * 

0      0 

0     t 

Data. 

176  30 

91  55 

loi   13 

40  15 

51 29 

171     56 

66  59 

348  20 

h     m 

h      m 

h     m 

h      m 

h      m 

h      m 

h      m 

h     0 

22    II 

22    16 

22    25 

22    27 

22    34 

22    35 

22   41 

22  51 

a 

8 

8 

s 

s 

8 

8 

a 

July    8.6 

75.04-H1.95 

20.22  +.26 

11.84  +'*7 

2.93  +-33 

38.30  +.30 

38.95+1-36 

34.01   +.9 

40.22-  .65 

i8.6 

77.75  1.46 

20.47        .23 

I2.I(t     .24 

3-23      .28 

38.57      -26 

40.26     X.24 

34.28      .25 

39.64    .51 

28.6 

79.97   1.95 

20.68        .19 

12.33       .20 

3.47       -M 

38.81       .22 

41.40     X.03 

3452       .M 

39.18     .39 

Aug.   7-6 

81.65   X.38 

20.85        .15 

12.51       .16 

3.68      .x6 

39.01      .X7 

42.31       .78 

34.70       .16 

38.87     .ij 

17-5 

82.72     .76 

20.97       •»« 

12.64       •'* 

3.82     .10 

39.15       -M 

42.97       .52 

34-85       .M 

38.67-  .11 

27.5 

83.17+  ,11 

21.05  +*<^ 

12.74  +.08 

3.89  +.05 

39-25  +»07 

43-35+  •«4 

3496  +.09 

38.62+  .« 

Sept.  6.5 

82.94-  .56 

21.09  i~.03 

12.79  +.04 

3.92      .00 

39.28  +.02 

43-45-  -05 

35.02  +.05 

38.72     .19 

16.4 

82.05   1. 19 

21.09  —.02 

12.80       .00 

3.88  -  .06 

39.28  —.03 

43-25     .35 

35.04       .OQ 

39.01     .36 

26.4 

80.56   X.79 

21.06     .OS 

12.78  —.04 

3.80       .IX 

39.23       .06 

42.76     .6x 

35.02  -.04 

39.45      SO 

Oct.    6.4 

78.47   «-35 

20.99    .07 

12.72    .07 

3.68    .15 

39-15     .w 

42.03     .85 

34.96       .07 

4aoi    .64 

16.4 

75.87-a.78 

20.91  —.09 

12.63  -•«9 

3.50  -  x8 

39.02  -.X3 

41.06— X.07 

34.87  -.09 

4a73+  .80 

26.3 

72.90   3.13 

20.80     .II 

12.52      .XX 

3.31      .21 

38.88     .x6 

39.90    Z.24 

34-77    •!» 

41.61    .93 

Nov.  5-3 

69.61    3.37 

20.68       .12 

12.41       .X2 

3-09      .23 

38.72     .17 

38.58    1.37 

34.65       .13 

42.58  1.03 

X5-3 

66.17    3.46 

20.56     .XZ 

12.29    .13 

2.85      .24 

38.54     -'8 

37.16    X.44 

34-53     -13 

4367   1.13 

25-3 

62.70   3.43 

20.45       .XX 

12.17       .XZ 

2.61      .24 

38.36     .x8 

35.70    x.44 

34-39    -H 

44.86    X.B 

Dec.    5'2 

59.32-3-a6 

20.33  — .xo 

12.05  —•^0 

2.37  --23 

38.18  -.18 

34.27-1.40 

34.26  —.13 

46.08+I.S3  1 

15.2 

56.18-3.00 

20.24   ~*^ 

11.95  -.09 

2.14  -.23 

38.00  -.17 

32.90-x.30 

34- 1 3  -.w 

47.32+1.26 

Mean 
Solar 

0  Androm. 

0  Aquarii. 

r  Pegasi. 

^Androm. 

|J  Aquarii. 

rfSculptoris. 

7*  Octantis. 

33Piscinm., 

1 

0      ' 

0      » 

• 

0      » 

0      » 

e        t 

e         * 

• 

Date. 

48   14 

96   37 

66  50 

44     6 

108   51 

118    42 

172     36 

96  17 

h      m 

h      m 

b      m 

h      m 

h      m 

h      m 

h      m 

h     m! 

22    57 
s 

23     8 

8 

23  15 

23    32 

23  38 

s 

23    43 

23   46 

24    0  1 

s 

8 

s 

a 

a 

July  28.6 

11.20  +.25 

59.70  +.24 

32.49  +.23 

31.46  +.30 

52.03  +.28 

34.26  +.39 

12.48+X.40 

3.98 +.17 

i  Aug.    7-6 

11.43     .20 

59.92       .20 

32.71     .20 

31-73     -'S 

52.28      .23 

34.52     .25 

13.79   i.as 

423     -24, 

17.6 

11.60     .15 

60.09       *I^ 

32.90     .16 

31.96    .20 

52.48      .19 

34-75     .«> 

14.91     .99 

4.46  M 

27.5 

11.73     .10 

60.23       •" 

33-03        .!« 

32-13     '15 

52.65      .15 

34.92     .16 

15-77     -71 

4.64  .16 

1  Sept.  6.5 

r 

11.80  +.05 

60.32       .08 

33-13     .08 

32.26     .10 

52.78      .11 

35.07     .x« 

16.33     .40 

4.77  .« 

16.5 

11.82     .00 

60.37  +'04 

33.18  +.04 

3233  +-05 

52.88  +.07 

35.17  +.07 

16.58  +.11 

4.88  -l>.09  i 

26.5 

II. 81  —.04 

60.39     .00 

33.20     .00 

32.36  +.01 

52.92  +.03 

35.21  +.03 

16.56  -.30 

4.94     ^ 

Oct.    6.4 

11.74     .08 

60.38  —.03 

33.18  -.04 

32.35  -.03 

52.92  -.01 

35.22  -.01 

16.18     .53 

4.97  +.« 

16.4 

11.64       .12 

60.34      '^ 

33-13     -07 

32.28      .07 

52.90     .04 

35.19     .05 

15.53     .80 

4.97 -u» 

26.4 

11.52        .15 

60.25     .08 

33-05     -09 

32-19     •" 

52.83     .07 

35.11     .08 

14.58   x.07 

4-94    -^ 

INov.  5-3 

11.36  —.17 

60.16  —.09 

32.96  —.10 

32.06  —.15 

52.75  -09 

35.02  —.10 

13.40-x.39 

4.88  -.c6 

15-3 

II. 19       .17 

60.06     .10 

32.85        .IX 

31.90     .17 

52.65      .10 

34.91    ." 

12.01    X.4S 

4.80    .08 

25.3 

II.OI      .18 

59.96     .11 

32.73     .w 

31.72      .18 

52.54      .11 

34-79     .12 

10.50    x.s6 

4.72    ^ 

Dec.    5-3 

10.82       .18 

59-85     .10 

32.61     .12 

31-53     '^9 

52.43      •" 

34-65     .13 

8.89   x.^ 

4.63    .» 

15.2 

10.C4      .x8 

59-74     -09 

32.48     .12 

31-34     -^9 

52.31      .12 

34-52     .13 

7.25    X.63 

4.53    .10 

25.2 

10.47  -.18 

59.65  -.08 

32.36  -.11 

31.15  —.20 

52.20  —.IX 

34-39  -.13 

5.64-1.57 

4.42  -.10 

35-2 

! 

10.28     -.18 

59.57  -.06 

32.25   -.10 

30.95  -.19 

52.09  —.10 

34.26  — .X2 

4.12-1.45 

* 

4-32 --«§ 
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rrj^ — : 

FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Semi- 
diameter 

at 
Anparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

Apparent 
Noon. 

01 
Mean 
Noon. 

h    m     s 

8 

0       t         n 

n 

s 

w 

m     8 

t          M 

m     8 

h.  m     8 

an.    0 

18  42  46.65 

47-25 

-23      525-5 

24.9 

11.050 

+X1.39 

+  3  17.20 

16    18.41 

I  II. 10 

18  39  29.50 

I 

18  47  11.63 

12.32 

23      0  40.8 

40.1 

11.037 

12.43 

3  45-64 

16    18.42 

I  11.06 

18  43  26.06    1 

2 

18  51  36.29 

37.06 

22  55  28.6 

27.6 

11.023 

13.57 

4  13-75 

16    18.42 

I  II. 01 

18  47  22.62    , 

3 

18  56    0.61 

1.47 

22  49  49.0 

47-8 

11.006 

X4.7I 

4  41-52 

16    18.41 

I  10.96 

18  51  19.18 

4 

19    0  24.56 

25-49 

22  43  42.3 

40.8 

10.989 

15.84 

5    8.91 

16    18.40 

I  10.91 

18  55  15-74 

5 

19    448.10 

4913 

-2237     8.3 

6.8 

10.973 

+16.97 

+  5  35-91 

16    18.37 

I  10.85 

18  59  12.30   , 

6 

19    9  11.23 

12.33 

22  30     7.7 

5.8 

10.954 

18.09 

6    2.49 

16    18.34 

I  10.79 

19    3    8.86 

7 

19  13  3390 

35-09 

22  22  40.3 

38.1 

10.935 

19.20 

6  28.60 

16    18.31 

I  10.73 

19    7    5-41 

8 

19  17  56.10 

57-35 

22  14  46.3 

44-0 

10.915 

20.39 

6  54-24 

16    18.27 

I  10.66 

19  II     1.97 

9 

19  22  17.80 

19.12 

22     6  26.2 

23.6 

10.893 

21.38 

7  19-39 

16    18.23 

I  10.58 

19  14  58.53   ' 

10 

19  26  38.96 

40.35 

-21  57  40.1 

37-3 

10.871 

+22.46 

+  7  44.00 

16    18.18 

I  10.50 

19  18  55.09 

II 

19  30  59- 56 

61.03 

21  48  28.2 

25.1 

10.847 

23.53 

8    8.05 

16    18.13 

I  10.42 

1922  51.65 

12 

19  35  19- 59 

21.13 

21  38  50.9 

47-4 

10.821 

24.58 

831.51 

16    18.08 

I  10.34 

19  26  48.21 

13 

19  39  3901 

40.60 

21  28  48.2 

44-4 

10.795 

35.63 

8  54-38 

16    18.02 

I  10.26 

193044-77   i 

14 

19  43  57-78 

59-44 

21  18  20.7 

16.6 

10.768 

36.66 

9  16.60 

16    17.96 

I  10.17 

193441.32 

15 

19  48  15.92 

17.64 

-21      7  28.6 

24.0 

10.741 

+27.68 

+  9  38.18 

16    17.89 

I  10.08 

19  38  37-88 

i6 

19  52  33-36 

35-15 

20  56  12. 1 

7.2 

10.713  1       28.68 

959-06 

16    17.82 

I     9.99 

19  42  34-44 

17 

19  5650.11 

5 1-94 

20  44  31.8 

26.6 

10.683 

29.67 

10  19.25 

16    17.74 

I     9.89 

1946  31.00 

i8 

20    I    6.14 

8.03 

20  32  27.7 

22.2 

10.65a 

30.65 

10  38.71 

16    17.66 

I     9.79 

19  50  27.56 

19 

20    5  21.42 

2336 

20  19  60.4 

54-5 

10.621          31.61 

10  57-43 

16    17.58 

I     9.69 

1954  24-11 

20 

20    9  35-94 

37-94 

-20     7  10.3 

4-1 

10.589  1  +32.56 

+11  15.40 

16    17.50 

I     9.59 

19  58  20.67 

21 

20  13  49.69 

51-72 

19  53  57-4 

51.0 

10.557         33.50 

II  32.60 

16    17.41 

X    9-49 

20    2  17.23 

22 

20  18    2.65 

4-73 

19  40  22.6 

15.9 

10.534  1       34.41 

II  49.00 

16    17.32 

I    9-38 

20    6  13.79 

23 

20  22  14.82 

16.94 

19  26  26.0 

18.9 

10.490  1       35.31 

12    4.61 

16    17.22 

X    9.28 

20  10  10.34 

24 

20  26  26. 19 

28.34 

19  12     8.0 

0.5 

10.457  1       36.19 

12  19.42 

16    I7.II 

I    9.17 

20  14    6.90 

25 

20  30  36.75 

38.92 

-t8  57  28.8 

21.0 

10.433  1  +37.06 

+12  33.40 

16    17.00 

I    9.06 

20  x8    3.46 

26 

20  34  46.48 

48.70 

18  42  29.0 

20.9 

10.389         37.91 

X2  46.58 

16    16.88 

X    8.95 

20  22    0.02 

27 

20  38  55.40 

5764 

18  27    9.0 

0.5 

10.355         38.75 

12  58.93 

16    16.76 

I   8.84 

20  25  56.57 

28 

2043    3-49 

5.76 

18  II  29.0 

20.2 

10.330       39.57 

13  10.47 

16    16.64 

I   8.72 

202953.13 

29 

20  47  10.76 

13.06 

17  55  29.4 

20.4 

10.286 

40.38 

13  21.17 

16    16.51 

I  8.61 

20  33  49.69 

30 

20  51  17.22 

19.53 

-17  39  10.7 

1.3 

10.25a    +41.17 

+  13  31.06 

16    16.37 

X    8.49 

20  37  46.24 

31 

20  55  22.86 

25-19 

17  22  33.2 

23.5 

10.218       41.94 

13  40.14 

16    16.23 

I  8.38 

20  41  42.80 

eb     I 

20  59  27.69 

30.03 

17    5  37-1 

27-3 

10. 184 

43.71 

13  48-40 

16    16.08 

X    8.26 

20  45  39.36 

2 

21    3  31.70 

3405 

16  48  23.2 

12.9 

I0.I5Z 

43.45 

13  55-84 

16  15-93 

I   8.15 

20  49  35-91 

3 

21     73490 

37.26 

16  30  51-5 

41.1 

10.117 

44.17 

14     2.49 

16  15.77 

I  8.04 

20  53  32.47 

4 

21  XX  37.30 

39.67 

-16  12  62.5 

51.9 

10.084 

+44.88 

+  14     8.33 

16  15.60 

I  7.92 

20  57  29.03 

5 

21  X5  38.91 

41.29 

15  54  56.7 

45-8 

10.051 

45-59 

14  13-37 

16  15.43 

I  7.81 

21    I  25.58 

6 

2X  19  39- 7 2 

42.XI 

15  36  34-4 

23-3 

10.018 

46.26 

14  17.62 

16  15.26 

I  7.69 

21    5  22.14 

7 

21  23  39.76 

42.15 

15  17  56.0 

44-7 

9.985 

46.93 

14  21.09 

16  15.08 

I  7.58 

21    9  18.69 

8 

21  27  39.00 

41-39 

14  58  62.0 

50.5 

9.95a 

47.56 

14  23.77 

16  14.90 

X    7-47 

21  13  15.25 

9 

21  31  37-47 

39.86 

-14  39  52.7 

41.0 

9.920 

+48.19 

+  14  25.67 

16  14.72 

I    7-35 

21  17  II. 81 

10 

21  35  35-16 

37-54 

14  20  28.6 

16.7 

9.888 

48.83 

14  26.81 

16  14.53 

X    7.24 

21  21    8.36 

II 

21  39  32.09 

34-46 

14    050.1 

38.2 

9.856 

49-39 

1427.17 

16  14.34 

I    7-13 

21  25    4.92 

12 

21  43  28.25 

30.61 

13  40  57-7 

45-6 

9.824 

49.96 

14  26.76 

x6  14.15 

I    7.02 

21  29    1.47 

13 

2X  47  23.65 

26.01 

13  20  51.7 

39-6 

9-793 

5d.5a 

14  25.61 

x6  13.96 

I    6.92 

21  32  58.03 

14 

2X  51  18.32 

20.65 

-13    032.7 

20.4 

9.7)2 

+51.05 

+14  23.70 

16  13.76 

I    6.81 

21  36  54-59 

15 

21  55  12.24 

14.56 

-12  39  61.2 

48.8 

9-731 

+51.57 

+  14  21.06 

16  13.56 

I    6.71 

2X  40  51.14 

N 

OTB. — For  meat 

1  time  in 

terval  of  seiniti 

iiameter 

passing 

meridia 

n,  subtract  0^ 

.19  from  ttki 

6  «\d«x«-a\  \ 

Xk\A.\N'«\. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


NoTBa— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.i8  from  the  si 


)ate. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
ofTime 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Scmid. 

Passing 

Meridian. 

Sidereal 
Time 

of               1 
Mean 
Noon. 

1 

Mean  Noon. 

App. 

Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m     8 

8 

9       1         n 

s 

It 

m     8 

f      It 

m     s 

1 
h    m     8 

►r.    I 

0  45  52.64 

5319 

+  4  55  50.7 

54-1 

9.103 

+57.63 

+3  39.97 

16     I.91 

I     4.54 

0  42  12.62 

2 

04931.19 

31.70 

5  18  51.3 

54-4 

9.109 

57.41 

3  21.97 

16     1.63 

I     4-56 

046    9.18 

3 

053    991 

IO-37 

5  41  46.3 

49.2 

9. 1 17 

57.18 

3     4-14 

16     1.35 

I    4-58 

050    5-73 

4 

0  56  48.80 

49.22 

6    435.6 

38.3 

9.125 

56.92 

2  46.48 

16     1.07 

I     4.61 

0  54    2.28 

5 

I     0  27.89 

28.27 

6  27  18.8 

21. 1 

9.134 

56.66 

2  29.02 

16    0.78 

I     4.64 

0  57  58.84 

6 

I     4    7.21 

7-54 

+  6  49  55.4 

57.5 

9.143 

+56.38 

+2  11.79 

16    0.50 

I     4.67 

I     I  55-39   ' 

7 

I     746.75 

47.04 

7  12  25.2 

26.9 

9-153 

56.09 

I  54-78 

16    0.22 

I    4.70 

I    551-95 

8 

I  II  26.55 

26.80 

7  34  47-7 

49.3 

9.164 

55.78 

I  38.04 

15  59-94 

I    4-74 

I    9  48.50 

9 

I  15    6.62 

6.83 

7  57    2.6 

4.0 

9.176 

55.46 

I  21.56 

15  59.66 

I    4-78 

I  13  45-05 

lO 

I  18  46.98 

47.14 

8  19    9-7 

10.7 

9.188 

55.12 

I     5-36 

15  59.39 

I    4.82 

I  17  41.61    1 

II 

I  22  27.63 

27.75 

+  841    8.5 

9-2 

9.200 

+54.76 

+0  49.46 

1559.11 

I    4.86 

I  21  38.16   ' 

12 

I  26     8.59 

8.68 

9    2  58.6 

59-1 

9.213 

54.40 

0  33.87 

15  58.84 

I    4-91 

I  25  34-72 

13 

I  29  49.88 

49.92 

9  24  39-6 

39-8 

9.227 

54.01 

0  18.60 

15  58.57 

I    4-95 

1 2931.27  ; 

M 

I  33  31-49 

31.50 

9  46  11.2 

II-3 

9.241 

53.61 

+0     3.68 

15  58.31 

I    5.00 

1 33  27.83 

15 

I  37  13-46 

13-43 

10    7  33-1 

32.9 

9.256 

53.20 

-0  10.91 

15  58.04 

I    5.06 

I  37  24-38 

i6 

I  40  55-79 

55.72 

+10  28  44.8 

44-5 

9.271 

+52.77 

-0  25.14 

15  57-78 

I    5.11 

1 41 20.93 ' 

I? 

I  44  38.48 

38.38 

10  49  46.1 

45.6 

9.287 

52.32 

0  39.00 

15  57-53 

I    5.17 

1 45 17-49 ' 

i8 

I  48  21.56 

21.42 

II  10  36.6 

35-8 

9.303 

51.87 

0  52.48 

15  57-27 

I    5.23 

1 49 14-04 

19 

I  52    5.02 

4.86 

II  31  16.0 

15.0 

9.320 

51.40 

I      5-56 

15  57.02 

I    5-29 

1 53 10.60 

20 

I  55  48.90 

48.71 

II  51  43.8 

42.7 

9.337 

50.92 

I   18.24 

15  56.77 

I    5.35 

I  57  7-15 

21 

I  59  33.20 

32.97 

+12  II  59.9 

58.6 

9.355 

+50.42 

-I  30.50 

15  56.52 

I    5.42 

2  I  3-71 

22 

2    3  17-93 

17.66 

12  32    3.9 

2-4 

9.373 

49.91 

I  42.33 

15  56.27 

I    5-48 

2  5  0.26 1 

23 

2    7    3.10 

2.80 

12  51  55-5 

53-8 

9-392 

49.39 

I  53-70 

15  56.02 

I    5-55 

2    8  56.82 

24 

2  10  48.73 

48.41 

13  II  34-3 

32.6 

9.411 

48.85 

2     4.62 

15  55.77 

I    5.62 

2  12  53.37 

25 

2  14  34.84 

34-49 

13  30  60.1 

58.3 

9-431 

48.30 

2  15.08 

15  55-52 

I    5.69 

2  16  49.93 

26 

2  18  21.44 

21.05 

4-13  50  12.6 

10.7 

9-451 

+47.74 

-2  25.03 

15  55-28 

I    5.76 

2  20  46.48 

27 

2  22    8.52 

8.12 

14    9  II-5 

9.5 

9-473 

47.16 

2  34-49 

15  55-03 

I    5-84 

2  24  43.04 

28 

2  25  56.14 

55-70 

14  27  56.5 

54-4 

9-495 

46.57 

2  43-44 

15  54-79 

I    5-92 

2  28  39.59 

29 

2  29  44.26 

43-81 

14  46  27.2 

25.0 

9-517 

45.98 

2  51.88 

15  54-55 

I    5-99 

2  32  36.15 

30 

2  33  32.92 

32.45 

15    4  43-5 

41.2 

9-539 

45.37 

2  59.76 

15  54-31 

I    6.07 

2  36  32.71 

lay    I 

2  37  22.14 

21.64 

+  15  22  44.9 

42.6 

9.562 

+44-74 

-3    7-II 

15  54.07 

I    6.15 

2  40  29.26  ' 

2 

2  41  11.91 

11.40 

15  40  31.2 

28.8 

9.585 

44.10 

3  13.88 

15  53.83 

I    6.23 

24425.82   , 

3 

2  45    2.26 

1.73 

15  57  62.0 

59.6 

9-609 

43.46 

3  20.10 

15  53-59 

I    6.31 

2  48  22.37   ' 

4 

24853-17 

52.62 

16  15  17.2 

14-7 

9.633 

42.79 

3  25-75 

15  53.36 

I    6.39 

2  52  18.93 

5 

2  52  44-65 

44.09 

16  32  16.2 

13.7 

9.657 

42.11 

3  30.81 

15  53.12 

I    6.47 

2  56  15-49  ' 

6 

2  56  36.74 

36.16 

+16  48  58.8 

56.4 

9.681 

+41-43 

-3  35-29 

15  52.89 

X   6.55 

3    0  12.04   ' 

7 

3    0  29.41 

28.82 

17    524.8 

22.3 

9.706 

40.73 

3  39-19 

15  52.67 

I   6.63 

3    4    8.60  , 

8 

3    422.65 

22.06 

17  21  33-7 

31-2 

9.731 

40.01 

3  42-49 

15  52.45 

I    6.71 

3    8    5.15   , 

9 

3    8  16.50 

15.89 

17  37  25-4 

22.9 

9.755 

39.28 

3  45-20 

15  52.23 

I   6.79 

3  12    1.71   1 

10 

3  12  10.93 

10.31 

17  52  59-3 

56.8 

9.780 

38.54 

3  47-34 

15  52.02 

I    6.87 

3 15  58.27  ; 

11 

3  16    5.94 

5-32 

+18    8  15.3 

12.8 

9.804 

+37-79 

-3  48.88 

15  51.81 

I    6.96 

3 19  54.82 

12 

320    1.52 

0.90 

18  23  13.0 

10.6 

9.828 

37.01 

3  49.86 

15  51.60 

I    7-04 

3  23  51.38 

13 

3  23  57-69 

57.06 

18  37  52.1 

49-7 

9.852 

36.23 

3  50.25 

15  51.40 

I    7.12 

3  27  47-94 

M 

3  27  54-41 

53-78 

18  52  12.3 

9.9 

9.876 

35.44 

3  50.08 

15  51.20 

I    7.20 

3  31  44-49 

15 

3  31  51-70 

51.07 

19    6  13.3 

II. 0 

9.899 

34.64 

3  49.35 

15  51.01 

I    7.28 

3  35  41-05 

16 

3  35  49-55 

48.92 

+19  19.55.0 

52.9 

9.922 

+33.8a 

-  3  48.06 

15  50.82 

I    7-36 

3  39  37.61 

17 

3  39  47-95 

47-32 

+19  33  16.9 

14.8 

9-944 

+33.00 

—3  46.22 

15  50.63 

I    7.44 

3  43  34-17 

ereal  vvAft.\N"a^. 
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SOLAR  EPHEMERIS,  1896. 


1 

FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 
Nooa 

! 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
A  seen. 

Decli- 
nation. 

1 
1 

h    m     a 

s 

0       >         n 

n 

s 

M 

m     s 

»       » 

m     s 

i 
h    m     s      ' 

May  17 

3  39  47-95 

47-32 

+19  33  16.9 

14.8 

9.944 

+33-00 

-3  46.22 

15  50.63 

I    7-44 

3  43  34-17 

18 

3  43  46.87 

46.25 

19  46  18.8 

16.7 

9.967 

32.16 

3  43.86 

15  50.45 

I    7.52 

3  47  30-72  1 

19 

3  47  46.34 

45-73 

19  58  60.4 

58.5 

9.989 

31.31 

3  40.96 

15  50.28 

z    7.60 

3  51  27-28  1 

20 

3  51  46.33 

45-72 

20  II  21.6 

19.7 

10.010 

30.45 

3  37-52 

15  50.11 

z   7.67 

3  55  23.84 

21 

3  55  46.83 

46.24 

20  23  22.2 

20.3 

I0.Q3X 

99.58 

3  33-57 

15  49.94 

I    7-74 

3  59  20.40 

22 

3  59  47.84 

47-26 

+20  34  61.6 

59-9 

10.052 

+28.70 

—3  29.12 

15  49.77 

z    7.82 

4    316.95 

23 

4    3  49- 36 

48.79 

20  46  20.0 

18.4 

10.073 

27.82 

3  24.16 

15  49.61 

I    7-89 

4    713.51 

24 

4    751.38 

50.82 

20  57  17.0 

15.4 

10.094 

26.93 

3  18.71 

15  49.45 

I    7.96 

4  ZI  10.07 

25 

4  II  53.87 

53-34 

21    752.3 

50.9 

10. I 14 

26.02 

3  12.77 

15  49.29 

z   8.03 

4  15   6.63 

26 

4  15  56.86 

56.33 

21  18    5.8 

4.6 

IO.X34 

25.10 

3    6.35 

1549.13 

z   8.10 

4  Z9   3.18 

27 

4  19  60.30 

59.80 

+21  27  57.4 

56.2 

10.153 

+24.18 

-2  59-45 

15  48.98 

z   8.16 

4  22  59.74 

28 

424    4.22 

3-74 

21  37  26.8 

25.6 

10.17a 

23.26 

2  52.10 

15  48-83 

z   8.23 

4  26  56.30 

29 

4  28    8.59 

8.12 

21  46  33-7 

32.7 

10. 191 

22.32 

2  44.28 

15  48.68 

z   8.29 

4  30  52.86 

30 

4  32  13-41 

12.96 

21  55  18.0 

17. 1 

10.210 

2X.37 

2  36.03 

15  48-53 

z   8.35 

4  34  49.42 

31 

4  36  18.66 

18.23 

22    3  39.6 

38.8 

10.228 

ao.41 

2  27.33 

15  48.39 

z   8.41 

4  38  45-97 

June   I 

44024.32 

23.92 

+22  II  38.2 

37-4 

10.244 

+19-45 

-2  18.24 

15  48.25 

z   8.46 

4  42  42.53 

2 

4  44  30-38 

30.02 

22  19  13.5 

12.9 

10.260 

18.48 

2     8.72 

15  48. ZI 

z   8.51 

4  46  39-09 

3 

4  48  36.84 

36.50 

22  26  25.7 

25.1 

10.376 

17.51 

I  58.83 

15  47-98 

z   8.56 

4  50  35.65 

4 

4  52  43.67 

43.35 

22  33  14-3 

138 

10.292 

16.53 

I  48.56 

15  47-85 

z   8.61 

4  54  32.21 

5 

4  56  50.84 

50.55 

22  39  39-2 

38.8 

10.306 

15-55 

I  37-94 

Z5  47.72 

z   8.66 

4  58  28.77 

6 

5    058.35 

58.10 

+22  45  40.3 

39-9 

10.320 

+14.55 

-I  26.98 

Z5  47.60 

z   8.70 

5    225-32    I 

7 

5    5    6.17 

5-95 

22  51  17.5 

17. 1 

10.33a 

13.55 

I  15-73 

15  47-49 

z   8.74 

5    621.88  1 

8 

5    9  14-27 

14.09 

22  56  30.6 

30.4 

10.343 

12.54 

I    4.18 

15  47.38 

z   8.77 

5  zo  Z8.44  1 

9 

5  13  22.64 

22.49 

23    I  19-4 

19.3 

10.353 

11.53 

0  52.37 

15  47-28 

z   8.81 

5Z4Z5.00 

zo 

5  17  31-24 

31.13 

23    544.0 

43-9 

10.363 

10.51 

0  40-33 

15  47.18 

Z     8.84 

5  z8  ZI.56 

XI 

5  21  40.05 

39.97 

+23    944.1 

44-0 

10.371 

+  9-49 

-0  28.07 

15  47-08 

z   8.86 

5  22   8.12  1 

Z2 

5  25  49.05 

48.99 

23  13  19-7 

19.7 

10.378 

8.47 

0  15.63 

15  46-99 

z   8.88 

5  26   4.67  1 

13 

5  29  58.20 

58.18 

23  16  30.7 

30.7 

10. 384 

7.45 

-0    3.03 

15  46.91 

z    8.90 

5  30    1.23  1 

M 

5  34    748 

7-51 

23  19  17-1 

17. 1 

10.389 

6.42 

+0    9.69 

15  46.84 

z    8.92 

5  33  57-79   '7 

15 

5  38  16.87 

16.93 

23  21  38.7 

38.7 

10.393 

5.39 

0  22.52 

15  46.77 

I    8.94 

5  37  54-35   .f 

16 

5  42  26.34 

26.44 

+23  23  35.8 

35-8 

10.395 

+  4.36 

+0  35-43 

15  46-70 

X   8.95 

54x50.91    / 

17 

5  46  35.86 

36.00 

2325    7-9 

7-9 

10.397 

3.33 

048.39 

15  46.64 

z   8.96 

5  45  47-47   / 

18 

5  50  45.40 

45.58 

23  26  15.2 

15.2 

10.398 

2.29 

I    1.38 

15  46.58 

I   8.97 

5  49  44-03  // 

19 

5  54  54-96 

55.18 

23  26  57.8 

57-8 

10.398 

1.26 

I  14-38 

15  46-53 

I   8.97 

5  53  40-59  1 

20 

5  59    4-50 

4-74 

23  27  15-7 

15-7 

10.397 

+  0.23 

I  27.36 

15  46.48 

X   8.97 

5  57  3715 

21 

6    3  14.00 

14.29 

+23  27    8.8 

8.7 

10.394 

—  0.80 

+1  40.30 

15  46.43 

X   8.97 

6    z  33-70 

22 

6    723-43 

23.76 

23  26  37.1 

37.0 

10.391 

1.83 

I  53.18 

15  46.39 

z   8.96 

6   5  30.26  ! 

23 

611  32.78 

33-14 

23  25  40.7 

40.5 

10.387 

2.86 

2    5-97 

15  46.35 

X   8.95 

6   926.82 

24 

6  15  42.03 

42.43 

23  24  19.6 

19-3 

10.383 

3.89 

2  18.67 

15  46.32 

X   8.94 

6  13  23.38  1 

25 

6  19  51.16 

51-59 

23  22  33.8 

33-5 

10.378 

4.92 

2  31.25 

15  46.29 

I  8.92 

6  Z7  19-94 

26 

624    0.16 

0.62 

+23  20  23.4 

231 

10.372 

-  5-95 

+2  43.68 

Z5  46.26 

I  8.90 

6  21 16.50 

i              27 

1 

6  28    8.99 

9.49 

23  17  485 

48.2 

10.364 

6.97 

2  55-95 

Z5  46.24 

1  8.87 

6  25  1306  ' 

28 

6  32  17.65 

18.19 

23  14  49-0 

48.6 

10.356 

7-99 

3    8.06 

Z5  46. 2 z 

z    8.84 

629  96^ 

29 

1 

6  36  26.12 

26.69 

23  II  25.1 

24.7 

10.348 

9.00 

3  19-97 

15  46.19 

z   8.81 

6  33  6.17 

30 

6  40  34.36 

34-97 

23    7  36.9 

36.3 

10.339 

10.02 

3  31-66 

1546.17 

I  8.78 

637  2.73  1 

31 

6  44  42.38 

43-02 

+23    324.4 

23.7 

10.329 

—11.03 

+343.12 

Z5  46.16 

1  8.74 

6  40  59-29 

32 

6  48  50.15 

50.81 

+22  58  47.6 

46.9 

10.318 

-12.03 

+3  54-32 

1546.15 

I  8.70 

6  44  SS'^lj 

Note. — For  mean  time  intenral  of  seraidtameter  passing  meridian,  sabtract  0^.19  from  the  sidwrwU  intenraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eguation 
oiTime 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

Date 

for 

at 

5%ATriid 

nf 

M^^^%%^9 

Mean  Noon. 

App. 
Noon 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

Apparent 
Noon. 

Apparent 
Noon. 

Passing 
Meridian. 

Mean 
Noon. 

h    m     s 

8 

e      '        w 

f> 

• 

n 

m     8 

f      1* 

m     8 

h    m     8 

ily     I 

6  44  42.38 

43-02 

+23     324.4 

23-7 

10.329 

— XI.03 

+3  43-12 

15  46.16 

I    8.74 

6  40  59.29 

2 

648  50.15 

50.81 

22  58  47.6 

46.9 

10.318 

X2.03 

3  54-32 

1546.15 

I     8.70 

6  44  55-85 

3 

6  52  57-64 

58.33 

22  53  46.9 

46.1 

ZO.306 

13.03 

4    5-26 

1546.15 

I    8.66 

6  48  52.41 

4 

657    4.83 

5.56 

22  48  22.2 

21.2 

10.293 

14.03 

4  15-89 

1546.15 

I    8.62 

6  52  48.97 

5 

7     I  11.71 

12.47 

22  42  33.6 

32.5 

10.280 

15.02 

4  26.21 

15  46.16 

I    8.57 

6  56  45-52 

6 

7    5  18.24 

19.03 

+22  36  21.3 

20.0 

10.265 

-16.00 

+4  36.20 

1546.17 

I    8.52 

7    0  42.08 

7 

7    92442 

25-24 

22  29  45.3 

44.1 

10.250 

16.98 

4  45-83 

15  46.18 

I    8.46 

7    438.64 

8 

7  13  3023 

31.07 

22  22  46.1 

44.6 

10.233 

17.96 

4  55-07 

15  46.21 

I    8.41 

7    835.20 

9 

7  17  35-64 

36.50 

22  15  23.6 

22.0 

10.216 

18.92 

5    3.91 

15  46.24 

I    8.35 

7  12  31.76 

10 

7  21  40.62 

41.51 

22     7  38.0 

36.3 

10.198 

19.87 

5  12.34 

15  46.27 

I    8.29 

7  16  28.32 

II 

72545.16 

46.06 

+21  59  29.6 

27-7 

10.179 

—20.82 

+5  20.31 

15  46.31 

I    8.23 

7  20  24.87 

12 

7  29  49-24 

50.16 

21  50  58.5 

56.6 

10.160 

21.76 

5  27.83 

15  46-35 

I    8.16 

7  24  21.43 

13 

7  33  52.84 

53-77 

21  42     5.1 

2.9 

10. 140 

22.69 

5  34-86 

15  46.40 

I    8.10 

7  28  17.99 

M 

7  37  55-93 

56.89 

21  32  49-3 

47-1 

10. 118 

23.61 

5  41-40 

15  46.46 

I    8.03 

7  32  14.55 

15 

7  41  58.51 

59-48 

21  23  II. 6 

9.3 

10.096 

24.5a 

5  47-43 

15  46.52 

I    7.96 

7  36  1 1. 1 1 

i6 

7  46    0.56 

1-55 

+21  13  12.2 

9.7 

X0.074 

-25.42 

+5  52.92 

15  46.58 

I    7.88 

740    7.67 

17 

7  50    2.06 

3-07 

21     2  51.2 

48.6 

10.051 

26.31 

5  57-87 

15  46.66 

I    7.80 

7  44    4-22 

i8 

7  54    3.03 

4.04 

20  52     8.9 

6.3 

10.028 

27.20 

6    2.26 

15  46.74 

I    7.73 

7  48    0.78 

19 

758    3-41 

4-43 

20  41     5.6 

2.8 

10.005 

28.07 

6    6.09 

15  46.82 

I    7.65 

7  51  57-34 

20 

8    2    3.24 

4.26 

20  29  41.5 

38.5 

9.981 

28.93 

6    9-35 

15  46.90 

I    7-57 

7  55  53-90 

21 

8    6    2.49 

3-52 

+20  17  56.7 

53.6 

9-957 

-29.78 

+6  12.03 

15  46.98 

I    7.49 

7  59  50.45 

22 

8  10    1. 14 

2.17 

20     5  51-7 

48.5 

9-932 

30.63 

6  14.14 

15  47.07 

I    7.41 

8    3  47.01 

23 

8  13  59.21 

60.24 

19  53  26.6 

23-3 

9.908 

31.46 

6  15.65 

1547-17 

I    7-33 

8    7  43-57 

24 

8  17  56.70 

57-73 

19  40  41.6 

38.3 

9.883 

32.28 

6  16.57 

15  47.26 

I    7.25 

8  II  40.13 

25 

8  21  53.59 

54.62 

19  27  37.0 

33-6 

9.858 

33.09 

6  16.90 

15  47.36 

I    7.17 

8  15  36.68 

26 

8  25  49.88 

50.92 

+19  14  13.3 

9.7 

9.834 

-33.89 

+6  16.64 

15  47.46 

I    7.08 

8  19  33.24 

27 

8  29  45.60 

46.62 

19    0  30.3 

26.7 

9.809 

34.68 

6  15.80 

15  47-57 

I    7.00 

8  23  29.80 

28 

8  33  40-71 

41-73 

18  46  28.5 

24.8 

9.785 

35.46 

6  14.35 

15  47.68 

I    6.91 

8  27  26.35 

29 

8  37  35.24 

36.25 

18  32  8.0 

4-3 

9.760 

36.23 

6  12.32 

15  47-79 

I    6.82 

8  31  22.91 

30 

8  41  29.18 

30.19 

18  17  29.2 

25-5 

9-735 

36.99 

6    9.70 

15  47.90 

I    6.74 

8  35  19.47 

31 

8  45  22.53 

23.52 

+18     2  32.5 

28.7 

9.711 

-37.74 

+6    6.49 

15  48.02 

I    6.65 

8  39  16.03 

iug.    I 

8  49  15-30 

16.27 

17  47  17.8 

14.0 

9-687 

38.47 

6    2.70 

1548.14 

I    6.56 

8  43  12.58 

2 

853    7.48 

8.44 

17  31  45-7 

41.8 

9.662 

39.19 

5  58.32 

15  48.27 

I    6.48 

847    9.14 

3 

8  56  59.08 

60.02 

17  15  56.4 

52.5 

9.638 

39.91 

5  53.36 

15  48.40 

I    6.39 

8  51    5.69 

4 

9    0  50.08 

51.01 

16  59  50.2 

46.4 

9.613 

40.61 

5  47-81 

1548.53 

I    6.30 

855    2.25 

5 

9    440.51 

41.42 

+16  43  27.3 

23.4 

9.589 

-41.29 

+5  41.68 

15  48.67 

I    6.22 

8  58  58.81 

6 

9    830.35 

31-25 

16  26  48.1 

44-3 

9.565 

41.96 

5  34-96 

15  48.81 

I    6.13 

9    2  55.37 

7 

9  12  19.62 

20.49 

16    9  53.0 

49.1 

9-541 

42.62 

5  27-67 

15  48.96 

I    6.05 

9    6  51.92 

8 

9  16    8.31 

9.15 

15  52  42.2 

38.4 

9-517 

43.27 

5  19.79 

1549.11 

I    5.96 

9  10  48.48   1 

9 

9  19  56.40 

57.22 

15  35  16.0 

12.4 

9.493 

43.90 

5  11-34 

15  49.27 

I    5.88 

9  14  4503   • 

lO 

9  23  43-94 

44-73 

+15  17  35-0 

31  3 

9.469 

-44-52 

+5    2.32 

15  49.44 

I    5.80 

9  1841.59 

II 

9  27  30.90 

31.66 

14  59  39.2 

35-6 

9.445 

45.12 

4  52.71 

15  49-61 

I    5.72 

922  38.15 

12 

9  31  17-29 

18.02 

14  41  29.1 

25.6 

9.421 

45.71 

4  42.55 

15  49.78 

I    5.64 

9  26  34.70 

13 

9  35    3-II 

3.82 

1423    4.9 

1.6 

9.398 

46.29 

4  31.82 

15  49.96 

I    5.56 

9  30  31.26 

M 

9  38  48.38 

49.07 

14    427.3 

23-9 

9.375 

46.85 

4  20.54 

15  50.14 

I    5.48 

9  34  27-81 

15 

94233-11 

33-76 

+13  45  36.1 

32.9 

9.35a 

-47.40 

+4    8.71 

15  50.32 

I    5.41 

93824.37 

i6 

9  46  17.30 

17.92 

+13  26  32.1 

29.0 

9-330 

-47.93 

+3  56.34 

15  50.51 

.   1    v-s^ 

^    ^  1^1.  •xci.^'x 

NoTS. — ^For  mean  time  intervai  ot  semidiameter  passing  meridian,  s\ibtcac\.  cf : 


.^  Ixota  xScift  ^^«t^^  voX«i:^'«^» 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


I     Date. 


Apparent  Right 
Ascension. 


Mean  Noon. 


.\ug.  16 

17 
18 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
•30 

31 

Sept.  I 
2 

3 

4 

5 
6 

7 
8 

9 

10 
II 
12 

13 

M 

15 
16 

17 
18 

19 
20 
21 
22 

23 

24 

25 
26 

27 
28 

29 

30 
31 


h    m     s 
9  46  17-30 
9  50    0.96 

95344.10 
9  57  26.74 
o    I    8.90 

o  4  50.58 
o  8  31.81 
o  12  12.59 

o  15  52.95 
o  19  32.91 

o  23  12.48 
o  26  51.70 
o  30  30-56 

034  9.07 

o  37  47.28 

o  41  25.20 
o  45  2.83 
o  48  40.19 
o  52  17.31 
05554-19 
o  59  30.85 
3  7-31 
6  43-59 
10  19.70 

13  55-64 

17  31-44 
21    7.12 

24  42.69 

28  18.16 

31  53-57 
35  28.92 
39    4-24 

42  39-54 
46  14.86 
49  50.20 

53  25-60 
56  61.08 
2  o  36.66 
2  4  12.36 
2    7  48.22 

2  II  24.25 
2  14  60.47 
2  18  36.92 

2  22  13.61 
2  25  50.56 

2  29  27.80 

2  33     5-34 


App. 
Noon. 


s 
17.92 

1-54 
44.64 

27.25 

9-37 

51.01 
32.20 
12.94 
53-26 
33.18 

12.70 
51.87 
30.69 
9.16 
47-32 

25.19 

2.77 

40.08 

17-15 
53-99 

30.60 
7.01 

43.24 
19.29 
55.18 

30.93 
6.56 

42.08 

17-50 
52.85 

28.16 

3.42 
38.67 

13-93 
49.22 

24-57 
5909 
35-52 
II. 17 
46.97 

22.94 
59-12 

35-51 
12.16 

49.06 

26.25 
3-73 


Appareht 
Decimation. 


Mean  Noon. 


4-13  26  32.1 

13    7  15-3 
12  47  46.2 

12  28    4.9 

12    8  II. 8 

+11  48    7.5 
II  27  51.7 

"    725.3 
10  46  48.2 

10  25  60.8 

+10    5    3.4 

9  43  56.2 
9  22  39.7 
9  z  14. 1 
8  39  39.7 
+  8  17  56.9 
756  5.8 
7  34  6.9 
7  12  0.5 
6  49  47.0 

4-  6  27  26.8 
6  5  0.0 
5  42  27.3 
5  19  48.8 
4  57    4-9 

+  4  34  15-9 
4  II  22.4 

3  48  24.4 
3  25  22.6 
3    2  17.2 

+  2  39    8.4 

2  15  56.7 
I  52  42.4 

I  29  25.7 

I    6    7.0 

+  o  42  46.5 

+  o  19  24.8 

-03  58.0 

o  27  21.6 

0  50  45.7 

-  I  14    9-9 

1  37  33-9 

2  057.4 
2  24  20.0 

2  47  41-4 

-  3  10  61.2 

-  3  34  19.2 


App. 
Noon. 


29.0 
12.3 

43-4 
2.2 

9.3 

5-1 
49-7 
233 
46.5 
59.4 

2.3 
55-3 
39.1 
13.7 
39-5 

56.9 
6.2 

7-6 
1.6 

48.4 

28.4 

2.0 

29.6 

51.4 

7-8 

19.2 
26.0 
28.4 
27.0 
21.9 

13-5 
62.1 

48.1 

31-8 

13-4 

53-3 
31-8 

50.7 
13-9 
37-6 


Hourly 
Motion. 


Right 
Ascen. 


8 

9.330 
9.309 

9.a88 
9.367 
9.247 

9.227 
9.208 
9.190 
9.173 
9.157 

9. 141 
9.i«6 
9. 112 
9.098 
9.085 

9.074 
9.063 
9.052 
9.042 
9.033 

9.023 
9.015 
9.008 
9.001 

8.995 

8.989 
8.984 
8.980 
8.977 
8.975 

8.973 
8.971 
8.971 
8.972 
8.974 

8.977 
8.980 

8.985 
8.991 
8.998 


Decli- 
nation. 


1.4 

9.006 

25.2 

9.014 

48.3 

9.024 

10.6 

9.034 

31-7 

9.046 

51-3 

9-058 

8.9 

9.071 

-47-93 

48.46 

48.97 
49.46 

49-94 

-50.42 
50.88 
51.32 
51.76 
52.18 

—52.60 

52.99 
53-38 

53.75 
54.10 

-54.45 
54.79 
55." 
55.41 
55.70 

-55.93 

56.24 

56.49 
56.72 

56.93 

-57-13 
57-32 
57-49 
57-65 
57.80 

--57.93 
58.04 

58.15 
58.24 

58.31 

-58.38 
58.43 
58.47 
58.49 
58.50 

-58.51 

58.49 
58.46 

58.42 

58.36 

-58.28 
-  58.20 


Equation 
of  Time 

for 

Apparent 

Noon. 


m     8 
+  3  56.34 
3  43-45 
3  30.04 
3  16.12 

3    1-73 

+  2  46.85 

2  31.52 

2  15.76 

I  59-57 
X  42.97 

+  I  25.99 
I  8.66 
o  50.96 
o  32.94 

+  o  14.59 

-  o   4.05 

0  22.97 
042.15 

I   1.59 

1  21.25 

-  X  41.13 

2  1.22 
2  21.50 
2  41.94 

3  2.54 

-    3  23.29 

3  44-16 

4  5-13 
4  26.22 

4  47-36 

-  5    8.55 

5  29.79 

5  51-03 

6  12.26 

6  33-48 

-  6  54.62 

7  15.69 
7  36.65 

7  57-49 

8  18.19 

-  8  38.71 

8  59.04 

9  19-15 
9  39.01 
9  58.61 

-10  17.92 
-10  36.92 


Semi- 
diameter 

at 
Apparent 

Noon. 


15  50.51 
15  50.70 

15  50.90 

15  51.10 

15  51-30 

15  51-50 
15  51.70 

15  51-91 
15  52.12 

15  52.33 

15  52.54 
15  52.76 
15  52.98 
15  53-20 
15  53-42 

15  53-64 
15  53.86 

15  54.09 

15  54-32 

15  54-55 

15  54-79 
15  5503 
15  5528 
15  55.53 
15  55-78 

15  56.04 

15  56.30 
15  56.56 
15  56.82 
15  57-08 

15  57-35 
15  57.62 

15  57-89 
15  58.16 

15  58.43 

15  58.70 

15  58.97 
15  59.24 
15  5951 
15  59-78 

16 
16 
16 
16 


Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 


16 

16 

16 


0.05 
0.31 
0.58 
0.85 
1. 12 


m 


1-39 
1.66 


s 

5.33 
5.26 

5.19 
5-12 

5.05 

4.98 
4.92 
4.86 

4.80 
4-74 
4.68 
4.62 

4-57 
4.52 

4-47 

4-42 
4-38 

4-34 
4-30 

4-27 

4-23 
4.20 

4.18 

4.16 

4.14 

4.12 
4.10 
4.09 
4.08 
4.07 

4.07 
4.07 
4.07 

4-07 
4.08 

4-09 
4.10 

4.12 

4.14 

4.17 

4.20 

4-23 
4.26 

4.29 
4-33 

4-37 
4.41 


Sidereal 
Time 

of 
Mean 
Noon. 


h    m     s 
9  42  20.92 

9  46  17.48 

9  50  1403 
9  54  ia59 

958  7- 14 
10  2  3.70 
10  6  0.25 
10  9  56.81 
10  13  53-36 
10  17  49.92 

10  21  46.47 
10  25  43.03 
10  29  39.58 
10  33  36.14 
10  37  32.69 

10  41  29.25 
10  45  25.80 
10  49  22.35 
10  53  18.91 
10  57  15.46 


II 
II 
II 


I  12.02 
5  8.57 
9    5-12 


. 


II  13  1.68 
II  16  58.23 

II  20  54.79 
II  24  51.34 
II  28  47.89 
II  32  44.45 
II  36  41.00 

II  4037-55 
II  44  34.11 

II  48  30.66 

II  52  27.21 

11  5623.77 

12  o  20.32 
12  4  16.87 
12  8  13.43 
12  12  9.9vS 
12  16    6.53 

12  20  3.09 
12  23  59.64 
12  27  56.20 
12  31  52.75 
12  35  49.30 

12  39  45.86 
1243  42.41 


E.— For  mean  time  interval  of  semidiaraeter  passing  meridian,  subtract  o*.i8  from  the  sidereal  intervaL 
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MOON-OULMINATIONS,  1896. 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  BfERIDIAN  OF  WASHINGTON. 

Data. 

MeanTlma 

of 

Trandt 

DiflfJor 
xHonr 

of 
Long. 

Right 

Aacension 

of 

Contra. 

DiiF.for 
I  Hour 

of 
Long. 

Gaocentxic 

Daclination 

of 

Contra. 

Diff.for 
xHonr 

of 
Loxig. 

Sid.  Tima 

of  Semid. 

Passing 

Maridian. 

Gaocantric 

Sami- 
diaxnatar. 

Bqnatorial 

Horizontal 

Parallax. 

Bright 
Umba. 

h    m 

m 

h  m    • 

s 

•       »        w 

•» 

s 

t       m 

f       m 

Feb.  i6 

2  17.20 

1.6x7 

0    2  21.99 

107.16 

+  2  58  53-7 

4-838.8 

60.81 

14  44.6 

53  59-7 

I.          s. 

17 

2  56.36 

1.654 

04535-12 

109.39 

8  37  12.7 

828.5 

61.53 

14  45.6 

54    3-4 

I.          s. 

18 

336.96 

X.736 

I  30  13.78 

XX4.28 

1358   0.2 

770.7 

63.00 

14  48.9 

5415-4 

I.               S. 

19 

4  20.02 

X.860 

2  17  21.17 

121.74 

18  49  36.0 

68X.5 

65.15 

14  54-7 

5436.9 

I          s. 

20 

5    6.50 

a.oz9 

3    75448 

X31.32 

2258   8.9 

554.2 

67-79 

15    3-3 

55   8.5 

I.         s. 

21 

5  5707 

t.x95 

4    233.09 

14X.93 

-f26   657.0 

+  38X.8 

70.59 

X5  14.6 

55  50.1 

I.         s. 

22 

6  51-75 

4.356 

5    I  19-64 

151.59 

2757   4-7 

+  i6x.x 

73-02 

15  28.5 

56  40.9 

I.         s. 

23 

749.69 

2.460 

6    322.44 

157.89 

28  10  20.3 

—  X00.3 

74-54 

15  44.2 

57  38.7 

I.      N. 

24 

849.18 

.2.483 

7    657.87 

159.17 

263424.1 

—  380.x 

74.78 

16   0.8 

58  39-5 

I.      N. 

25 

948.19 

2.425 

8  10   5.01 

155.78 

23   756.7 

-647.2 

73-87 

x6  x6.8 

59  38.2 

I.      N. 

26 

10  45.25 

2.326 

9  "  14-45 

X49*8o 

+18   228.8 

^  870.6 

72.33 

16  30.3 

60  28.0 

I.      N. 

27 

II  39.86 

2.228 

10    956.37 

143.88 

1x40  8.0 

— xoa8.9 

70.79 

16  39.9 

61    3.3 

I.      N. 

28 

12  32.44 

2. 161 

II    636.54 

139.89 

-f  4  29  36.0 

— XX10.5 

69-76 

1644-2 

61  18.9 

II.      S. 

29 

13  24.00 

2.144 

12    2  15.16 

X38.84 

-  2  57  39.8 

— IXX2.6 

69.51 

1642.6 

61  13.3 

II.      S. 

Mar.   I 

14  15-75 

2.X77 

12  58    5.30 

X40.82 

—10  10  17.7 

— XO38.2 

70.07 

x6  35-7 

6047.6 

II.      S. 

2 

15    8.81 

2.230 

13  55  13-86 

I45.«> 

-16  38  58.4 

-894.3 

71.27 

1624.5 

60    6.5 

II.       S. 

3 

16    3.87 

2.339 

145423-15 

150.57 

-21  57  56.4 

—  69X.8 

72.69 

16  X0.6 

59  15-5 

II.       S. 

4 

17    0.92 

2.409 

155532." 

154.78 

-25  46  43.0 

-446.5 

73-79 

15  55.6 

5820.4 

II.         S.! 

5 

17  59.05 

2.423 

16  57  45.81 

155.64 

-27  52  23.6 

—  X80.5 

74.02 

15  40.8 

57  26.2 

II.       S. 

6 

18  56.63 

2.363 

17  59  26.77 

X52.OX 

-28  II  52.7 

-h   80.x 

73- 10 

1527.2 

56  36.4 

II.  N.  s. 

7 

19  51-94 

2.238 

18  58  51.15 

144.5X 

-2652   8.8 

+  312.4 

71.16 

15  15-4 

55  53-0 

II.  N. 

8 

20  43.79 

2.0R0 

19  54  47.25 

135-01 

-24    736.2 

502.8 

68.63 

15    5.6 

55  16.9 

II.  N. 

9 

21  31.80 

1.923 

20  46  52.09 

125.53 

-20  15  53.8 

648.3 

66.02 

14  57-8 

54  48.1 

II.  N. 

10 

22  16.27 

1.789 

21  35  24.38 

1x7.48 

-15  34  29-9 

752.2 

63-74 

14  51.8 

5426.3 

II.  N. 

II 

22  57-94 

X.69X 

22  21    8.02 

XXX.36 

—10  19   2.9 

819.5 

62.0X 

14  47-5 

5410.5 

II.  N. 

12 

23  37-73 

X.632 

23    458.50 

X08.07 

-  4  43   6.7 

+  855.2 

60.97 

14  44.8 

54    0.6 

II.  N. 

14 

0  16.63 

1.616 

23  47  55-14 

X07.07 

-f-  X    X  19.0 

862.3 

60.67 

14  43-6 

53  56.2 

I.           S. 

15 

0  55-63 

1. 641 

0  30  57.86 

108.57 

643   4-3 

841.8 

61.12 

14  43-9 

53  57-1 

I.           S. 

16 

I  35-71 

X.706 

I  15   6.05 

XX2.52 

12  XI   0.1 

792.8 

62.30 

14  45.8 

54    40 

I.           S. 

17 

2  17-84 

z.8xo 

2    1 17.07 

XX8.76 

X7X31X.2 

712.5 

64.12 

14  49.4 

54  17-2 

I.           S. 

18 

3    2.86 

X.946 

2  50  22.35 

126.94 

-f2I  36  13.4 

+  596.4 

66.43 

14  54-9 

54  37-6 

I.           S. 

19 

3  51-39 

2.099 

3  42  58.61 

X36.16 

25    452.2 

439-9 

68.96 

15    2.7 

55    6.1 

I.           S. 

20 

4  43.56 

2.245 

4  39  1424 

144.91 

27  22  31.0 

241.4 

71.28 

15  12.7 

55  42.9 

I.           S. 

21 

5  38.82 

2.331 

5  38  3565 

151.31 

2813     5.9 

+       6.2 

72.92 

X5  25.0 

5628.1 

I.           S. 

22 

635.90 

a*393 

6  39  4583 

153-82 

27  24  29.8 

—  251.2 

73-55 

15  39-3 

57  20.5 

I.       N. 

23 

7  33-M 

2.367 

7  41    6.26 

X52.28 

+2452  1 1.6 

—  508.2 

73-13 

1554-9 

58  17.8 

I.       N. 

24 

8  29.17 

2.297 

8  41 13.85 

X48.07 

20  41  lO.O 

-  741-0 

72.02 

16  10.7 

59  16.0 

I.       N. 

25 

923.34 

2.219 

9  39  29.82 

143.34 

15    517-7 

-929.5 

70.74 

16  25.4 

60   9.8 

I.       N. 

26 

10  15.85 

2.1^ 

10  36    5.24 

13996 

8  25  25.5 

—1058.9 

69.81 

16  37.1 

6053.1 

I.       N. 

27 

II    7.49 

2.149 

II  31  48.92 

139.18 

+  1    7  34-8 

— X117.8 

69.56 

16  44.4 

61  19.7 

I.       N. 

28 

II  59.42 

2.187 

12  27  49.99 

141-43 

-  6  18  27.3 

—1098.9 

70.13 

16  46.0 

61  25.5 

I.           S. 

29 

12  52.83 

2.270 

13  25  19-97 

146.46 

-13  20  41.5 

-998.8 

71.42 

16  41.7 

61    9-7 

II.      S. 

30 

13  48.62 

2.380 

14  25  12.79 

153.04 

-1927   9.3 

—  821.4 

73-12 

16  32.0 

6034.1 

II.      S. 

31 

14  46.98 

a.478 

15  27  40.67 

158.93 

-24   9  15.4  [-580.2 

74-64 

16  18.3 

5944-0 

II.      S. 

32 

15  47.10 

2.519 

16  31  54.05 

X61.40 

—27   6  10.9 

1-  300.7 

75-30 

16    2.4 

58  45-4 

II.      S. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


)ate. 


Mean  Time 

of 

Transit. 


pr.  I 

2 

3 
4 
5 


7 
8 

9 

10 

II 
13 

15 
i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 
28 

29 
30 

[ay  I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

13 

14 

15 
16 

»7 


h  m 
1547.10 

1647.17 

17  45.08 

18  39.24 

19  29.05 

20  14.78 

20  57.23 

21  37-43 

22  16.44 

22  55.30 

23  35-05 

0  16.65 

1  0.95 

1  48-56 

2  39.63 

3  33-65 

4  29-43 

5  25.38 

6  20.15 

7  13-04 

8  4.16 

8  54.26 

9  4448 

10  36.13 

11  30.40 

12  27.99 

13  28.60 

14  30.67 

15  31-68 

16  29.31 

17  22.26 

18  10.45 

18  54.60 

19  35.80 

20  15.25 

20  54.10 

21  33-50 

22  14.51 

22  58.08 

23  44-97 

0  35-48 

1  29.23 

2  25.02 
321.17 
4  16.05 


DifF.for 
I  Hour 

of 
Long. 


m 
2.519 

2.343 
2.167 
1.986 

1.831 
1.715 
1.643 
1.615 
1. 631 

X.688 
1.784 
X.912 
2.057 
2.196 

2.298 
2.339 
a.314 
2.245 
2.Z64 

2.102 
2.081 
2.1x3 

2.199 
2.328 

2.469 
a.  571 
2.583 
a.485 
2.308 

2.X04 

1.9x7 
1.770 
Z.672 
X.623 

Z.623 
Z.668 
X.756 
1.881 
2.029 

2.178 

2.293 

2-345 
2.323 

2.244 


RiRht 

Ascension 

of 

Centre. 


Diflf.for 
X  Hour 

of 
Long. 


h    in     8 

16  31  54.05 
1736  4.89 
1838    5.57 

19  36  20.53 

20  30  13.73 

21  20  1.72 

22  6  32.54 
22  50  47.44 

23  33  50.72 
o  1645.78 

I     033.91 
I  46  13.25 

2  34  35.04 

3  26  15.91 

4  21  25.06 

51931.83 

6  19  23.89 

7  19  26.86 

8  18  18.59 

9  15  17.39 

10  10  29.66 

11  440.34 

11  58  58.40 

12  5442.30 

1353    3.93 

14  54  45.26 

15  59  28.68 

17  539.13 

18  10  46.83 

19  12  30.62 

20  9  32.91 

21  I  48.60 

21  50    1.29 

22  35  16.72 

23  18  46.42 

0  I  40.88 

045    7-79 

1  30  11.28 

2  17  49.50 

3  847.06 

4  322.52 

5  I  12.70 

6  I    6.36 

7  I  20.86 

8  o  ig.2o 


8 
161.40 

158.60 

150.79 
140.22 
129.36 

119.99 

I13.0X 
108.68 
X07.04 
107.99 

XIX.44 
X  17.21 
X24.88 
133.60 

141.95 

X48.09 

150.55 
149.09 
144.94 

X40.02 

136. 3X 
135.07 
X36.98 
X42.18 

149.94 

158-39 
164.55 
165.24 

159-37 
148.72 

136.45 
125.18 

116.35 
110.44 
107.52 

107.48 
110.22 

115.49 
123.01 

131.93 

140.86 
147.81 
150.91 
149.58 
144.90 


Geocentric 

Declination 

of 

Centre. 


-27  6  10.9 
-28  9  13.9 
-27  23  19.5 
-25  3  51. 1 
-21  30  45.6 

-17     332.6 

-"  58  53-3 

-  6  30  29.7 

-  o  50   0.6 

+  4  51  54-9 

+10  24  28.9 

15  35  51.6 
20  12  33.1 
235911.4 

26  39  14.2 

+27  56  59.9 

27  40  47.0 

2546  4.3 
22  1642.4 
17  23  49.8 

+11  2341.2 
+  436  11.6 

-  2  35  21. 1 

-  9  43  55-6 
—16  19   0.6 

—21  48  26.9 
-25  42  57.7 
-27  42  56.2 

-27  44  19-4 
-255851.9 

-224753.1 
-18  34  28.1 

-13  38  39.3 

-  8  16  13.1 

-  2  39  27.6 

+  3    I  17-8 

8  36    9-7 

135421.9 
18  43  II. 8 

22  47  28.9 

+25  50    3.0 

273344-1 

2745    10 

26  17  57.6 

+23  16    2.8 


DifF.for 
X  Hour 

of 
Long. 


-  300.7 

-  16.8 
+  239.6 

449.2 
608.0 

+  7ai-x 

796.5 
840.6 

857.4 
847.8 

-h  8x0.1 
741.  X 
636.0 
490.3 
303.3 

+    80.5 

-  X63-5 

-  408.3 

-  633.8 

-  823.8 


-968.5 
—1059.2 
—1087.2 
— X042.8 

—  919.0 

-  715.8 

-  448.4 

—  X49.8 

+  137.7 
380.4 

+  564-7 
694.0 
778.6 
828.6 
850.9 

+  848.7 
821. 1 

764-5 
673.2 

540-9 


+  364-6 
+  148.0 

-  94.2 

-  339-5 

-  565-1 


Sid.  Time 

of  Semid. 

Passing 

Meridian. 


8 
75-30 
74.68 
72.78 
70.09 
67.19 

64.58 

62.55 
61.24 

60.70 

60.92 

61.89 
63.52 
65.66 
68.03 
70.27 

71.92 
72.59 
72.26 
71.22 
69.94 

68.93 
68.54 
68.98 
70.27 
72.21 

74-30 

75.83    . 
76.06 

74-71 
72.13 

69.03 
66.03 
63.58 
61.86 
60.96 

60.88 
61.61 

63.05 
65.09 

67.46 

6g.8o 
71.60 
72.44 
72.17 
71.05 


Geocentric 

Semi- 
diameter. 


16    2.4 

15  45.9 

15  30.3 
15  16.6 

15    5-1 

14  56.3 
14  50.0 
14  46.0 
14  44.1 
14  44.0 

14  45.6 
14  48.7 

14  53-2 

14  59.0 

15  6.3 

15  15-2 
15  25.6 

15  37-4 

15  50.3 

16  3.7 

16  16.6 
16  27.7 
16  35.8 
16  39.4 
16  37.9 

16  31.2 
16  20.0 
16  5.6 
15  49.8 
15  34-0 

15  19-6 
15  7-4 
14  57-7 
14  51.0 
14  47.0 

14  45.6 
14  46.5 

14  49.5 

14  54.1 

15  0.0 

15  6.9 
15  14.6 
15  22.9 
15  31.8 
15  41.2 


Equatorial 

Horizontal 

Parallax. 


58  45-4 
57  45.0 
56  47-7 
55  57-2 
55  15-2 

54  42-6 
54  19-4 
54  4-7 
53  57-9 

53  57-7 

54  3-6 
54  14-9 
54  31-3 

54  52.8 

55  19.6 

55  52.1 

56  30.2 

57  13-6 

58  i.o 

58  50.1 

59  37-5 

60  18.5 

60  48.1 

61  1.4 
60  56.0 

60  31.2 
59  50.0 
58  57.4 
57  59.2 
57    1-3 

56    8.4 

55  23-4 
54  48.0 
54231 
54    8.4 

54  3.3 
54  6.9 
54  17.7 
54  34.5 

54  56.2 

5521.5 

55  49.9 

56  20.5 

56  53-2 
ST  2.1 -S 


Bright 
Limbs. 


II.     s. 
II.     s. 

II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 


II. 


I. 
I. 
I. 
I. 

I. 
I. 
I. 
I. 
I. 

I. 
I. 
I. 
I. 
I. 


S. 
S. 
S. 
S. 
S. 

S. 

N.S. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 


II. 
II. 
II. 
II. 


S. 
S. 

s. 
s. 


II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N.S 
II.       S 


I. 
I. 

I 


S. 

s. 
s. 


N. 


k 
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MOON-CULMINATIONS,  189a 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Dftta. 


May  17 
18 

20 
21 

22 

23 

24 

25 
26 

27 
28 
29 
30 
31 

]one   X 

2 

3 
4 
5 


7 
8 

9 
II 

12 

13 

M 

15 
16 

17 
18 

19 
20 

21 

22 
23 

24 

25 
26 

27 
28 

29 
30 

3« 


Mean  Time 

of 

Transit. 


h    m 

4  16.05 

5  8.73 
55913 

6  47-93 

7  36.22 

8  25.36 

9  16.73 

10  11.44 

11  9.94 

12  11.43 

13  i3'8o 

14  14-25 

15  10.61 

16  1.99 

16  48.69 

17  31-67 

18  12.14 

18  51.36 

19  30- 54 

20  10.85 

20  53.39 

21  39.10 

22  28.59 

23  21.81 

0  17.85 

1  14.98 

2  11.27 

3  5-32 

3  56.66 

4  45-71 

5  33-45 
621.18 

7  10-31 

8  2.13 

8  57.51 

9  56-44 

10  57.63 

11  58.68 

12  57.03 

13  51-03 

14  40.29 

15  25-36 

16  7.29 

16  47.28 

17  26.57 


Diflf.for 
I  Hoar 

of 
Lone. 


m 
«.«44 

a.  145 
3.060 
3.014 

3.090 

3.063 
3.304 

a.  359 
3.510 

a.  599 

3.578 

a.445 
3.346 
S.038 
1.860 

1.730 
1.653 
1.62s 
1.648 
1.719 

x-833 
1.981 

3.143 
3.386 

3.371 

a.375 
3.306 
3.196 
3.086 
3.008 

1.979 
3.008 

a.095 
3.330 

3.386 

3.5x6 
3.566 
3.503 

2.348 
3.150 


Right 

Ascension 

of 

Centre. 


h  m    s 

8  o  19.20 

857    5.01 

9  51  3429 

10  44  26.39 

11  3648.51 

12  30    1.69 

13  25  28.70 

14  24  17.20 
152653.07 

16  32  29.42 

17  38  57-94 

18  43  31-79 

19  43  59-20 

20  39  27.07 

21  30  13.16 

22  17  15.43 

23  146-93 
2345    2.97 

0  28  16.76 

1  12  38.59 

I  59  14-54 
249    1-45 

3  42  35-32 

4  39  53-91 
540    1.75 

6  41  15-59 

7  41  39.01 

8  39 4746 

9  35  1300 

10  28  20.33 

11  20   9.14 

12  II  57.63 

13  5  10.03 

14  I    4.16 

15  032.56 

16  3  34-55 

17  852.48 

18  14    2.12 

19  16  29.58 

20  14  35.09 


Diflf.for 
I  Honr 

of 
Long. 


X.959 

21    7  54-99 

Z.804 

21  57    3.08 

T.698 

22  43    2.29 

1.643 

2327    5.24 

1.639 

0  1025.57 

s 

X44.90 

138.93 
133.80 

131.03 

X31.40 

135.30 
143.46 

151.79 
160.88 

X66.33 

164.93 
136.93 
144.99 

X3a.49 
131.78 

113.94 
109.33 
107.63 
109.03 
113.37 

130.13 
139.03 
138.78 
147.38 
152.53 

152.77 
148.57 
141.95 
.135.37 
130.68 

138.94 
130.69 
135-90 
144-00 

153.39 

161.34 
164.31 
160.46 
151.10 
139.21 

137.71 
118.41 

113.04 
108.73 
108.47 


Geocentric 

Declination 

of 

Centre. 


+23  16  2.8 
18  50  44.9 

13  18  20.9 
65721.5 

+  07  37.5 

-  6  49  5.3 
-13  28  2.0 
-19  21  2.2 
-235811.3 
-26  52  55.2 

-27  49  47.6 
-26  50  14.3 
-24  II  1.3 
-20  16  21.2 
-1530   4.6 

-10  II  45.2 

-  4  36  13-7 
+  I    5    4.6 

6  42  28.7 

12    6  19.5 

+17  5  31-2 
21  2623.1 
24  52  19.8 
27  5  2.5 
27  47  51-6 

+265042.3 

24  13  52.x 
20    8    0.3 

14  50  39-9 
8  42  12.9 

+  2    326.3 

-  4  44  54-9 
-II  21  15.7 

-17  22    4.9 

-22  21  39.2 

-25  54  lO.O 
-2739  8.6 
-27  28  28.1 
-252948.9 
-22    3    1.8 

-17  32  27.9 
—12  20  42.6 

-  64559.3 

-  I    214.7 

+  4  39  33-9 


DifF.for 
1  Hoar 

of 
Long. 


-565.1 
754-5 

-  899.7 

-  997.0 
1043.6 

—1030.6 
953.3 

-  800.1 

-  574.3 
292.7 

+  7.6 
383.8 
502.9 
660.3 
763.9 

+  833.7 
850.3 

852.3 
830.7 
783.8 

+  706.4 
591.0 

430.9 

+  235.4 

-  15.7 

-  370.0 

-  509-6 

-  712.2 

-  865.9 
-967.6 

—10x7.6 
—1015.2 

-  956.8 

-  836.6 

-  650.3 

-  403-4 

-  118.0 
+  168.0 

416.6 
606.8 

+  736.5 
8x4.7 

853-1 

861.0 

+  844.0 


Sid.  Time 

of  Semid. 

Passing 

Meridian. 


Geocentric 

Semi- 
diameter. 


71.05 
69.56 
68.25 
67.50 
67.56 

68.54 

70.33 
72.63 

74-83 
76.11 

75-83 

73-94 
71.02 

67.85 

65.01 

62.86 
61.51 
61.03 
61.40 
62.56 

64.42 
66.77 
69.28 
71.44 
72.72 

72.80 
71.80 
70.19 
68.54 
67.34 

66.91 
67.38 
68.73 

70-77 
7307 

74-93 
75-60 
74.68 
72.40 
69.42 

66.45 
63.98 
62.24 
61.34 
61.29 


E<inatorial 

Horizontal 

Parallax. 


15  41.2 

15  50.8 

16  0.5 
16  9.7 
16  17.8 

16  23.8 
16  26.9 
16  26.4 
16  21.8 
16  13.3 

16  1.8 
15  48.3 

15  34-2 
15  20.8 
15    9.0 

14  59.5 
14  52.6 

14  48.8 

14  47.8 

14  49.6 

14  53-8 

15  0.0 
15  7.8 
15  16.5 

15  25.7 

15  34-7 
15  43-2 
15  50-9 

15  57-8 

16  3.6 

16  8.4 
16  11.9 
16  14.0 
16  14.2 
16  12.2 

16  7.7 
16    0.7 

15  51-5 
15  40-7 
15  29.2 

15  17-9 
15    7.6 

14  59.1 
14  52.9 

M  49-5 


Bright 
LiniDS. 


57  27.5 

58  3.0 
5838.6 
5912.4 
5942.0 

60  4.2 
6015.7 
60  13.6 

59  56.6 
59  25.6 

58  43.2 
57  53-7 
57  2.1 
56  12.7 
55  29.2 

54  54-3 
54  29.2 
54  15-0 
54  "-4 
54  17-9 

54  33.4 

54  56.4 

55  24.9 

55  57-0 

56  30.6 

57  3-6 

57  34-9 

58  3-4 
58  28.4 

58  49.8 

59  7-4 
59  20.5 
59  28. 1 
59  28.9 
59  21.5 

59  5-1 
58  39-3 
58  5.5 
57  259 
56  43-7 

56  2.0 
55  24.2 
54  52.9 
54  30.3 
54  17-7 


I. 
I. 
I. 
I. 
I 

I 
I 
I. 

L 


N. 
N. 
N. 
N. 
N. 

N. 
N. 
N. 


S. 
S. 

s. 
s. 


II. 

II. 
11. 

II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 


II.  N. 
II.  N. 
II.N.S. 
II.   S. 
I.     S. 


N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 

N. 
S. 
II.   S. 

II.  s. 

II.  N. 

II.  N. 
11.  N. 
II.  N. 
II.  N. 
II.  N. 
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MOON-CULMINATIONS,  1896. 


AT  TRANSIT  OF   MOONS  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


Aug.  i6 

17 
18 

19 
20 

21 
22 

23 

24 
25 


Mean  Time 

of 

Transit. 


h    m 

6  41.97 

7  41-29 

8  39-59 

9  35-03 

10  26.57 

11  14. II 

11  58.19 

12  39-73 

13  19-74 
13  59-27 


DiflF.for 
I  Hour 

of 
Long. 


26 

14  39.36 

27 

15  20. 98 

28 

16  5.03 

29 

16  52.20 

30 

17  42.78 

31 

18  36.48 

Sept.  I 

19  32.28 

2 

20  28.72 

3 

21  24.37 

4 

22  18.38 

5 

23  10.68 

7 

0  1.85 

8 

0  52.90 

9 

I  45.02 

zo 

2  39.22 

II 

3  36.07 

12 

4  35-27 

.13 

5  35-50 

14 

6  34-77 

15 

7  31-16 

16 

8  23.55 

17 

9  H.78 

18 

9  56.39 

19 

10  38.28 

20 

II  18.45 

21 

II  57-94 

22 

12  37.74 

23 

13  18.77 

24 

14  1.87 

25 

14  47.68 

26 

15  36.52 

27 

16  28.20 

28 

17  21.96 

29 

18  16.62 

30 

19  10.94 

m 
3.464 

a.465 

3.380 

3.333 

3.063 

1.903 

1-777 
1. 691 

1.650 

X.652 

X.696 

1.779 
1.897 
3.036 
3,177 

3.290 
3.349 
2-344 
3.288 

2.313 

3. 150 
3.123 
3. 141 
3.209 
3.313 

3.423 

3.501 

3.504 
3.430 
3.370 

2.095 
1.929 

X.795 
1.702 

X.653 

X.645 
X.678 

1.747 
X.849 

X.971 

3.097 
3.204 
2.26S 
3.278 
2.242 


Right 

Ascension 

of 

Centre. 


Diff.for 
I  Hour 

of 
Long. 


h   m     8 
162525.17 

17  28  50.62 

18  31  14.75 

19  30  46.86 

20  26  24.46 

21  18    0.92 

22  6    9.72 

22  51  45-11 

23  35  48-94 

0  1924.19 

1  3  32.63 

1  49  13-39 

2  3720.14 

3  28  34.41 

4  23  14-24 

5  21    1.22 

6  20  55.04 

7  21  27.13 

8  21  12.01 

9  19  18.23 

10  15  41.09 

11  10  56.24 

12  6   4.65 

13  2  16.48 

14  03399 

15  130.79 

16  44914 

17  9   9.86 

18  12  32.10 

19  13    1.07 

20  9  29.66 

21  148.14 

21  5028.73 

22  3625.23 

23  20  38.90 

0  411.43 
048    2.37 

1  33    7-67 

2  20  17.25 

3  10   9.93 

4  3  4-63 
4  58  50.47 
55641-75 

6  55  26.77 

7  5351-35 


s 
X58.09 

158.15 
153-05 
144.19 

133*93 

124-38 
1x6.76 
XXX.63 
109.13 
109.24 

1XX.88 
1x6.90 
123.97 
X32.36 
140.83 

147.65 
151.20 
150.86 

147.51 
142.98 

139*18 
137.52 
138.69 

142.75 
X48.96 

155.64 
160.31 

160.53 
155-48 
146.46 

135.88 
125.91 
117.87 
112.28 
109.29 

108.84 
110.82 
114.99 
121.08 
128.45 

136.03 
142.46 
146.30 
146.91 
144-77 


Geocentric 

Declination 

of 

Centre. 


-2651  49.1 

-27  54  57-9 
-27  10  34.3 

—2449    1.8 

—21    8  22.6 

—16  29  17.6 
—II  II  24.5 

-  5  31  42.7 
+  o  15  32.6 

55812.3 

+11  25  18. 1 
16  26  2.3 
204849.1 

24  20  32.5 
264633.5 

+27  51  54-5 
2724    4.4 

25  16  36.2 
21  31  46.5 
16  20  55.4 

+10  2  56.7 
+  3    2    8.5 

-413  39.7 
—II  14  46.9 

—17  31  21.6 

-22  35  29.3 
-26  4  12.8 
-27  43  30.8 
-27  31  29.7 
-25  38  13.8 

-22  21  38.8 
—18  2  II. 5 
-1259    5.6 

-  72859.9 

-  I  46    1.9 

+  3  57  26.5 

9  29  58.7 
14  40  16.6 

19  16  29.9 
23    552.1 

+25  54  44.9 
27  29  34.9 
27  38  51.0 

26  1532.5 
+23  19    7.2 


Diflf.for 
1  Hour 

of 
Long. 


-  294.0 
21.3 

+  238.7 
461. X 

633.3 

753.9 
828.5 

864.3 

867.1 

841.7 

+  789.4 
709.5 
598.9 
453.5 
270.3 

+  51.1 
193.2 

-  443.3 

-  676.1 

-  870.2 

-1009.4 
-1082.9 
-1083.7 
-1009.3 

-  861.8 

-  649.x 

-  388.6 
107.3 

-f  163.9 
395.7 

+  578.5 
710.6 
797.8 
846.7 
862.9 

+  849.7 
808.4 
738.3 

637.5 
503.0 

+  335-1 
+  134-3 

-  90.9 

-  325.9 

-  553-5 


%\I!Tf    Geocentric    Eqnatorial 
ofSeinid.  I       s^^j.        Horizontal 


Passing 
Meridian 


8 
74.42 

74-39 
73.07 

70.77 
68.05 

65.46 

63-34 
61.91 

61.22 

61.31 

62.13 
63.62 
65.63 

67-93 
70.17 

71.89 

72.74 
72.59 
71.68 

70.46 

69-45 
69.00 

69.32 
70.41 
72.05 

73-77 
74-97 
75-05 
73.80 

71-50 

68.72 

6599 
63.72 

62.08 

61.20 

61.06 
61.64 
62.88 
64.63 
66.70 

68.78 
70.50 
71-52 
71.67 
71.10 


diameter. 


Parallax. 


553.9 

5  44-5 

5  35-3 
526.4 

517-9 

5  lo.o 
5  2.8 
456.5 
451.3 
4  47-7 

4  46.0 
446.5 
449.6 

4  55-5 

5  4-3 

515.8 
529.6 

545-0 

6  0.8 
615.5 

627.5 

635.5 

638.5 
636.3 

6  29.6 

619.3 
6    7.0 

5  53-9 
541-1 
529-2 

5  18.6 

5  9.5 
5    1-8 

4  55-5 
450.5 

446.9 

4  44-7 
444.1 

4  45.3 
4  48.6 

4  54-2 

5  2.4 
5  13.2 
526.4 

5  41*5 


Bri 
Lin 


58  14-3 
57  39-9 
57  5-8 
56  33-2 
56    2.1 

55  33*2 
55  6.7 
54  43-4 
54  24-4 
54  ii-i 

54  4-7 
54  6.7 
54  18. 1 

54  39*8 

55  12.1 

55  54-3 

56  45*2 

57  41*7 

58  39-6 

59  33*5 

60  17.7 
60  47.0 
60  58.0 
60  50.1 
6025.3 

59  47-7 
59    2.5 

58  14-4 
57  27-1 
56  43-4 

56  4-6 
55  3I-I 
55  2.9 
54  39-8 
54  21.6 

54  8.3 
54    0-2 

53  58.0 

54  2.4 
54  14-4 

54  35-1 

55  5-1 

55  44-6 

56  33-1 

57  28.7 


I. 
I. 
I. 
I. 
I. 

I. 
I.  II. 

II. 

II. 

II. 

II. 
II. 
II. 
II. 
II. 

II. 
II. 
II. 
II. 
II. 

11. 
I.  II. 
I. 
I. 
I. 

I. 
I. 
I. 
I. 
I. 

I. 
I. 
I. 
I. 
I. 

LIT. 
II. 
II, 
II. 
II. 

II. 
II. 
II. 
II. 
II. 
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AT  TRANSIT  OF   MOONS  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diflf.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
1  Hour 

of 
Long. 

8 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
I  Hour 

of 
Long. 

It 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Brielu     < 

LimU 

1 

1 

h    m 

m 

h   m     s 

0     f      tt 

8 

«      tt 

r        IV 

1 

Nov.  17 

9  58.03 

1.790 

I  48  40.54 

117.55 

+16  16  31.8 

+  697.3 

63.48 

14  45-2 

54    1-8 

I.        s. 

18 

10  42.36 

1.907 

2  37    3-97 

124.61 

20  34  28.5 

586.5 

65.37 

14  47-3 

54    9.7 

I.      N.S. 

19 

II  29.68 

2.036 

3  28  27.54 

132.35 

24    051.8 

439-1 

67.41 

14  50.9 

54  23.0 

I.      N.    1 

20 

12  19.98 

a.  151 

4  22  50.47 

139.28 

26  20  59.5 

255-8 

69.22 

14  55.8 

54  40.9 

II.  N.    1 

21 

13  12.60 

3.225 

5  1933.10 

143.74 

27  21  47.0 

-1-    44-5 

70.40 

15    1.9 

55    3-1 

II.  N. 

22 

14    6.31 

2.240 

6  17  21. II 

144-63 

+26  54  50.8 

-  179.7 

70.69 

15    8.9 

55  29-2 

II.  N. 

23 

14  59.67 

2.198 

7  14  47-85 

142.10 

24  58  49. 1     -  397.9 

70.12 

15  17.2 

55  59.3 

II.      S. 

24 

1551-54 

2. 121 

8  1045.17 

137-47 

21  3932.9    -  593.6 

68.99 

1526.4 

56  33-4 

II.      S. 

25 

16  41.45 

2.039 

9    4  44-33 

132.56 

17    8  II. 5 

-  757-1 

67.76 

15  36.8 

57  11-4 

II.      S. 

26 

17  29.62 

1.980 

95658.94 

128.99 

II  38  46.4 

-883.4 

66.84 

15  48.0 

57  52.7 

II.      S. 

1 

27 

18  16.83 

1.962 

10  48  16.08 

127.93 

+  5  26  45.7 

-969.6 

66.56 

15  59.8 

58  35-9 

II.      S. 

28 

19    4.24 

1.998 

II  3945.21 

130.08 

—  I  1055.2 

-1010.7 

67.11 

16  II. 3 

59  18.3 

II.     s. 

29 

19  53-22 

2.093 

12  3248.57 

135-80 

-  75441.8 

-  99S.2 

68.57 

16  21.7 

59  56.4 

II.     s.' 

1 

30 

20  45.18 

2.245 

13  28  50.90 

144.90 

-14  20  41.6 

919.5 

70.84 

16  29.7 

60  25.8 

II.     s. 

Dec.    I 

21  41.25 

2.432 

14  29    1.24 

156.15 

-195952.3 

-  762.4 

73-59 

16  34.1 

60  42.0 

II.     S.' 

1 

2 

22  41.80 

a.  607 

15  33  40.69 

166.70 

-24  19  45.2 

-  524.1 

76.09 

16  33-9 

60  41.3 

II.  N.  S. 

3 

23  45-74 

2.703 

16  41  44.21 

172.44 

—26  50  49.4 

—  224.0 

77.42 

16  28.8 

60  22.6 

I.II.N. 

5 

0  50.44 

2.665 

17  50  33.11 

170.22 

-27  16  39.8 

+    93.0 

76.92 

16  19.2 

59  47-2 

I.      N. 

6 

I  52.68 

2.505 

185654.33 

160.56 

-25  41  10.5 

374.9 

74.66 

16    6.1 

58  59.1 

I.      N.S. 

7 

2  50.16 

2.281 

19  58  29.41 

147.09 

-22  25  45.4 

589.7 

71.40 

15  51.2 

58    4-2 

I.          S. 

8 

3  42.19 

2.058 

20  54  35-82 

133.70 

-1759    1-6 

+  732.5 

68.03 

15  35-8 

57    7-9 

I.         s 

9 

4  29.29 

1.876 

21  45  46.58 

122.71 

-124740.7 

815.3 

65.14 

1521.4 

56  14.9 

I.        s. 

10 

5  12.65 

1.747 

22  33  11.68 

114.96 

—  7  12  42.1 

853.2 

63.03 

15    8.9 

55  29-0 

I.        s. 

II 

5  53-59 

1.674 

23  18  11.38 

110.57 

-  I  29  29.8 

858.x 

61.79 

14  58.9 

54  52.4 

I.        s. 

12 

6  3342 

1.654 

0    2    4.12 

109.34 

+  4  1022.8 

837.3 

61.43 

14  51.9 

54  26.5 

I.        s., 

i 

13 

7  13.35 

1.682 

046    3.13 

III.O4 

+  9  37  13-7 

+  793.0 

61.88 

14  47-7 

54  "-3 

I.        s. 

14 

7  54-50 

1-754 

I  31  15.46 

"5-39 

14  41  28.2 

723.7 

63.06 

14  46.5 

54    6.7 

I.        s. 

15 

8  37.84 

1.863 

2  18  39.76 

121.94 

19  12  19.0 

625.2 

64.80 

14  47.8 

54  11.6 

I.        s. 

16 

9  24.11 

X.995 

3    859.85 

129.86 

22  56  58.9 

492.0 

66.86 

14  51.4 

54  24.9 

I.         s. 

17 

10  13.59 

a.  127 

4    233.65 

137.81 

25  40  53-7 

321.3 

68.88 

14  56.9 

54  44-8 

I.     N.s: 

18 

II    5.95 

a.  229 

4  59   0.22 

143.95 

+27    925.4 

+  116.3 

70.41 

15    3.6 

55    9-6 

I.      N. 

19 

12     O.II 

2.273 

5  57  15.27 

146.64 

27  II    1.7 

—  110.4 

71.08 

15  ".3 

55  37-7 

I.II.N. 

20 

12  54.53 

2.251 

6  5546.11 

145-29 

25  40  52.0 

-  338.9 

70.75 

15  19-4 

56    7-4 

II.  N. 

21 

13  47-74 

2.177 

7  53    3-99 

140.81 

22  42  36.9 

-  547.7 

69.66 

15  27.6 

56  37.6 

II.     S. 

22 

14  38.85 

2.081 

8  48  15.15 

135.07 

18  27  22.2 

-  721.8 

68.23 

15  35-7 

57    7-5 

II.    s; 

1 

23 

15  27.72 

1.996 

9  41  12.46 

129-95 

+13  10  44.5 

-  853.9 

66.95 

15  43-7 

57  36.9 

II.     s. 

24 

16  14.93 

1.945 

10  32  29.09 

126.87 

7  10   6.4 

-  941.8 

66.18 

15  51-5 

58    5.4 

II.     Sj 

_  1 

25 

17    1.47 

1.942 

II  23    5.56 

126.72 

+  0  43  16.6 

-984.7 

66.18 

15  59-0 

58  32.9 

II.    s. 

^  1 

26 

17  48.61 

1.996 

12  14  18.37 

129.94 

—  5  51  21.0 

-  980.0 

67.07 

16    6.0 

58  58.6 

II.    s.' 

27 

18  37.74 

2.107 

13    730.69 

136.64 

—12  13  39.6 

—  921.8 

68.83 

16  12.1 

59  21.0 

II.    s. 

28 

19  30.15 

2.267 

14    4    0.86 

146.26 

-18    027.7 

-  800.9 

71-25 

16  16.8 

59  38.3 

II.   s! 

29 

20  26.73 

2.447 

15    441.48 

157.10 

-22  45    2.9 

—  610.0 

73.89 

16  19.3 

59  47-7 

II.     s 

30 

21  27.38 

2.595 

16    9  26.69 

166.01 

-25  59  32.3 

-  352.6 

75-97 

16  19.1 

59  47-0 

II.  ^  S; 

31 

22  30.55 

2.649 

17  16  44.19 

169.24  1  -27  21  24.2 

-    53.0 

76.67 

16  15.6 

59  34-0 

ILK  , 

32 

23  33.51 

1     2.5/-7 

18  23  48.72  1   164.90 1 -26  42    7.3 

+  245.1 

75.61 

16    8.8 

59    9-0 

II.^N.  1 
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FOR  TRANSIT  AT  WASHINGTON. 

)ate. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diain. 

*r 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

App.irent 

Declination 

at 

Transit. 

Hor. 
Par. 

n 

Semi- 
diam. 

S.T.of 
Sem.  1 
Pass.  ; 
Mer. 

h    m 

h    m     s 

0      »     » 

s 

h    m 

h    m     s 

0      »     t* 

M 

s 

uly  il  22  33.2 

5  17  5324 

+19  46  56.4 

10.9 

4.1 

0.29 

Aug.  17 

I    5-7 

1052    7.24 

+  8  15  22.2 

6.9 

2.6 

0.17 

2  22  32.8 

5  21  26.38 

20    I  31.0 

10.6 

4.0 

0.29 

18 

I    7.8 

1058  14.  II 

7  30  48. 1 

6.9 

2.6 

0.17 

3;  22  32.7 

5  25  19- 4<^ 

20  16  33.2 

10.4 

3-9 

0.28 

19 

z    9.8 

II    414.14 

646  15.2 

7-0 

2.6 

0.17  . 

4  22  33.0 

5  29  32.43 

2031537 

10.2 

3-8 

0.27 

20 

I  Z1.8 

II  10    7.53 

6    I  46.9 

7.0 

2.6 

0.17  1 

5 

22  33.6 

5  34    5-21 

2047  22.7 

9-9 

3.7 

0.27 

21 

113.7 

II  15  54.49 

5  17  26.1 

7-1 

2.7 

0.18 

6 

22  34-5 

5  38  57-68 

+21     2  50.2 

9-7 

3-7 

0.26 

22 

115-4 

112135.25!+  43315-7 

7.1 

2.7 

0.18  ' 

7 

22  35-8 

5  44   9.74 

21  18     5.8 

9.4 

3-6 

0.26 

23 

I  17.0 

II  27    9.95 

3  49  18.2 

7-2 

2.7 

0.18 

8 

22  37-4 

54941-27 

21  32  58.7 

9.2 

3-5 

0.25 

24 

I  18.5 

II  32  38.76 

3    536.1 

7-3 

2.7 

0.18 

9 

22  39.3 

5  55  32.08 

21  47  17.8 

9.0 

3-4 

0.24 

25 

I  19.9 

1 1  38    1.82 

2  22  12.0 

7-3 

2.7 

0.18  \ 

10 

22  41.5 

6    I  41.91 

22     051.2 

8.8 

3-3 

0.24 

26 

Z2I.3 

II  43  19.26 

I  39   8.2 

7.4 

2.8 

0.19 ! 

II 

22  44.1 

6   8  10.40 

-1-22  13  26.9 

8.6 

3-3 

0.23 

27 

I  22.6 

II  48  31.18 

+  0  56  26.9 

7-5 

2.8 

0.19 ; 

12 

22  46.9 

61457.13 

22  24  53.0 

8.4 

3-2 

0.23 

28 

123.7 

115337-67 

+  0  14  10.4 

7.6 

2.8 

0.19 

13 

22  50.0 

622    1.58 

22  34  57-5 

8.2 

3-T 

0.22 

29 

124.8 

115838.77 

-  02738.8 

7.6 

2.8 

0.19 

M 

22  53-3 

62923.03 

22  43  28.1 

8.0 

3.0 

0.22 

30 

125.8 

12    3  34-53 

z    858.7 

7-7 

2.9 

0.19  > 

15 

22  57.0 

6  37    0.61 

22  50  12.8 

7-9 

3.0 

0.21 

31 

I  26.7 

12    824.93 

z  49  46.8 

7-7 

2.9 

0.20 

1 

16 

23    I.O 

64453-33 

+22  55     0.0 

7-7 

2.9 

0.21 

Sept.  I 

127.5 

1213   9-97 

-  2  30  0.9 

7.8 

3-0 

1 

0.20 ' 

1 

17 

23    5-2 

653    0-03 

22  57  38.6 

7-5 

2.9 

0.20 

2 

Z28.2 

12  Z7  49.60 

3   938.7 

7-9 

3.0 

0.20  > 

18 

23     9.6 

7    119-33 

225759.3 

7-4 

2.8 

0.20 

3 

128.8 

122223.73 

3  48  37-6 

8.0 

3-0 

0.20 

19 

23  14. 1 

7   9  49-72 

22  55  53.8 

7-3 

2.8 

0.20 

4 

129.4 

Z2  26  52.25 

4  26  55.0 

8.1 

31 

0.20 

20 

23  18.8 

7  1829.51 

22  51  14.8 

7.2 

2.7 

0.20 

5 

Z29.8 

12  31  14.99 

5   427.9 

8.2 

3.1 

0.21  ! 

21 

23  23.6 

7  27  16,92 

+22  43  57.2 

7-1 

2.7 

0.19 

6 

z  30.2 

123531.76 

-  5  41  13.8 

8.3 

3-2 

0.21 

1 

22 

23  28.6 

7  36  10.12 

22  33  57-9 

7.0 

2.7 

0.19 

7 

Z30.4 

123942.33 

6  Z7   9.6 

8.4 

3-2 

0.21  , 

23 

23  33.6 

7  45   7-24 

22  21  15.6 

6.9 

2.6 

0.19 

8 

130.5 

124346.42 

6  52  12.0 

8.5 

3.2 

0.21  1 

24 

23  38.6 

7  54   6.41 

22    5  51-3 

6.9 

2.6 

0.19 

9 

130.5 

12  47  43.69 

7  26  Z7.4 

8.7 

3.3 

0.22 

25 

23  43-6 

8    3   583 

214747.7 

6.8 

2.6 

0.19 

zo 

130.4 

125133-77 

7592Z.9 

8.8 

3-3 

0.22 

26 

23  48.6 

8  12    3.81 

+2127     9.3 

6.8 

2.6 

0.18 

zz 

z  30.1 

12  55  16.21 

-  83Z21.5 

9.0 

3-4 

0.23 

27 

23  53.5 

82058.81 

21     4     2.0 

6.7 

2.5 

0.18 

Z2 

Z29.8 

12  58  50.49 

9   2  1Z.6 

9.1 

3-4 

0.23 ! 

28 

23  58.4 

8  29  49.47 

20  38  33.4 

6.7 

2.5 

0.18 

13 

129.3 

13     2  16.05 

9  31  47.3 

93 

3.5 

0.23 1 

30 

0    3.2 

8  38  34-54 

20  10  51.4 

6.7 

2.5 

0.18 

14 

128.7 

13     532.24 

10   0   3.3 

9.4 

3-6 

0.24 

31 

0   7.9 

8  47  X3.05 

19  41    5-0 

6.7 

2.5 

0.18 

15 

127.8 

13     838.32 

10  26  53.7 

9.6 

3.6 

0.24 

Vng.i 

012.5 

85544.14 

+19   923.5 

6.6 

2.5 

0.17 

16 

126.8 

13  11  33.51 

-1052  12.1 

9-7 

3-7 

0.25 

2 

016.9 

9   4   7-i6 

18  35  56.5 

6.6 

2.5 

0.17 

17 

125.5 

13  14  16.91 

II  15  51.2 

9.9 

3-8 

0.25 

3 

0  2Z.2 

9  122Z.61 

18   053.2 

6.6 

2.5 

0.17 

18 

I  24.1 

131647.52 

1137  43-2 

lO.Z 

3--8 

0.26 

1 

4 

025.4 

92027.14 

17  24  22.8 

6.6 

2.5 

0.17 

19 

I  22.4 

13  19    4-30 

115739-3 

10.2 

3-9 

0.26 

5 

029.3 

9  28  23.49 

16  46  34.4 

6.6 

2.5 

0.17 

20 

I  20.5 

13  21     6.09 

12  15  30.2 

Z0.4 

4-0 

0.27 

6 

033- 1 

9  36  10.60 

+16   736.4 

6.6 

2.5 

0.17 

21 

1 18.4 

132251.62 

-1231    5.3 

Z0.6 

4-0 

0.27 

7 

036.9 

9  43  48.43 

15  27  37.0 

6.6 

2.5 

0.17 

22 

115.9 

132419-59 

1244131 

Z0.8 

4-1 

0.28 

8 

040.3 

9  51  17.01 

14  46  43.9 

6.6 

2.5 

0.17 

23 

II3.I 

13  25  28.62 

12  54  41.2 

1 1.0 

4-2 

0.28 

9 

043-7 

9  58  36.44 

14    5    3.9 

6.6 

2.5 

0.17 

24 

I  zo.o 

13  26  17.30 

13    2  16.7 

11.3 

4.2 

0.29 1 

10 

047.0 

10   546.88 

13  22  43.6 

6.6 

2.5 

0.17 

25 

z   6.5 

132644.23 

13   645.1 

Z1.5 

4-3 

0.29 

ZI 

050.1 

10  12  48.56 

+12  39  49.4 

6.7 

2.5 

0.17 

26 

z    2.7 

13  2648.02 

-13   751-6 

11.8 

4-4 

0.30 , 

12 

053.0 

zo  1941.67 

II  5627.0 

6.7 

2.5 

0.17 

27 

058.4 

13  2627.41 

13    521.2 

12.0 

4-5 

0.31 

13 

055.8 

10  26  26.45 

II  12  41.6 

6.7 

2.5 

0.17 

28 

053-7 

132541-39 

12  58  59.0 

12.2 

4.6 

0.31 

14 

058.5 

1033   3-14 

10  28  38.0 

6.7 

2.5 

0.17 

29 

048.6 

132429.17 

124831.5 

12.4 

4.7 

0.32 

15 

z    1.0 

10  39  32.00 

9  44  20.9 

6.8 

2.5 

0.17 

30 

043.0 

132250.30 

12  33  46.9 

12.6 

4.8 

0.32 

z6 

I     3.4 

104553.28 

+  85954.3 

6.8 

2.6 

0.17 

31 

037.0 

132045.20 

-12  14  36.2 

12.8 

4.8 

0.33 

17 

X   5.7  1052  7.24I 

+  8  1522.2 

6.9 

2.6 

0.17 

32 

030.5 

13  18  14.49 

-115055-7 

13.0 

4-9 

0.33 
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VENUS,  1896. 


VENUS,  1896. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Mean 

Time 

of 

Transit 


July  I 

2 

3 

5 
6 

7 
8 

lo 
II 

12 

13 
M 
15 
i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 
28 

29 
30 
31 

iug.i 

2 

3 
4 

5 

6 

7 
8 

9 
10 

II 
12 

13 
M 
15 

16 

17 


b    m 
23  55-8 
23  57-2 
23  58.6 

o   0.1 


o 
o 
o 
o 
o 


1-5 

2.9 

4-3 

5-7 

7-1 
8.4 

o   9.8 

O  II. I 

o  12.4 

OI3-7 
o  15.0 

o  16.3 
o  17.6 
018.8 
020.1 
021.3 

022.5 
023.7 
024.8 
025.9 
o  27.0 

028.1 
029.2 
030.3 

031.4 
032.4 

0334 
034-4 
035-4 
036.3 

037-3 

038.2 

039.1 

040.0 
o  40.9 

041.7 

042.5 
043-3 

044.1 

044-9 
045-7 
046.4 
047.1 


Apparent 

R.  Ascension 

at 

Transit. 


h    m     s 
64046.34 

646    8.34 

6  51  30.08 
65651.51 

7  2  12.56 

7  7  33.i« 
7  12  53.32 
7  18  12.93 

72331-9^ 
7  28  50.36 

7  34    8.06 

7  39  25-01 
74441.18 

7  49  56-54 
75511.04 

8  o  24.63 

8  537-29 
8  10  48.98 

8  15  59-67 
821    9.34 

8  26  17.96 
831  25.52 
8  36  32.00 

8  41  37-37 
84641.63 

8  51  44-76 

8  56  46.75 

9  1  47.61 
9  647.33 
91145.90 

91643.32 
921  39.60 
9  26  34.75 
9  31  28.77 
9  36  21.65 

941  13.42 
9  46   4.09 

9  50  53-65 

95542.14 

10   o  29.56 

10  515-94 
10  10  1.29 
10  14  45.63 
10  19  28.99 
10  24  11.40 

10  28  52.87 
10  33  33-42 


Apparent 

Declination 

at 

Transit. 


Hor. 
Par. 


Semi- 
diam. 


+23  37  39.2 

23  34  19-3 

23  30  17-4 

2325334 
2320    7.5 

■1-23  14  0.0 
23  7  II. I 
22  59  41. 1 

2251  30.1 

22  42  38.5 
+22  33    6.8 

22  22  55.3 
22  12  4.5 
22  034.5 
21  48  25.9 

+21  35  39-1 
21  22  14.7 

21    8  13.1 

20  53  34-9 
20  38  20.6 

+20  22  30.8 
20  6  6.0 
9  49  6.8j 
931  33-8j 
9  13  27.5! 
8  54  48.8J 

8  35  38.ii 
8  1556.11 

7  55  43-3 
7  35    0.4' 

71348.2 

652  7-3 
62958.5 
6    722.3 

5  44  19.7 

52051.2 

4  56  57-7 
4  32  39.8 
4  758.2 
3  42  53-6J 

+13  17  26.81 
2  51  38..6| 
2  25  29.8 

1  59  i.O| 
13213-1, 

+11    5    6.7I 
+10  37  42.6 


5- 
5 
5 
5 

5 

5 
5 
5 
5 
5 

5 
5 

5 
5 
5 

5 
5 
5 
5 
5 

5 
5 

5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 

5 
5 
5 
5 

5 
5 


4.9 

4-9 
4.9 

4-9 
4-9 

4-9 

4-9 
4.9 

4.9 

4.9 

4.9 
4.9 
4.9 
4.9 
4-9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
5.0 


S.T.of 
Sem. 
Pass. 
Mer. 


t 
0.36 

0.36 

0.36 

0.36 

0.36 

0.36 
0.36 
0.36 
0.36 
0.36 

0.36 
0.36 
0.36 

0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 


Date. 


501  0.35 


5-0 
5.0 
5-0 
5-0 
5-0 
5-0 

5.0 

5-0 
5.0 

5.0 
5.0 

5-0 
5-0 
50 
5-0 
5-0 

50 
5.0 
5.0 

50 
5-1 

5-1 
5-1 


0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.34 
0.34 
0-34 

0-34 
0-34 
0.34 
0.34 
0.34 

0.34 
0.34 


Aug.  17 
18 

19 
20 

21 

i 
22, 

231 

24' 

25 
26 

27 
28 

29 
30 
31 


Sept. 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 

32i 


Mean 

Time 

of 

Transit 


Apparent 

R.  Ascension 

at 

Transit 


h    m 
047.1 

047.8 
048.5 
049.2 
049-9 
o  50.6 

051-3 
051.9 

052.5 
053- 1 

053.7 
054-3 
0549 
055-5 

056.1 

056.7 

0573 
057.8 

058.4 
o  58.9 

059-5 

0.0 
0.6 
I.I 

1-7 
2.2 
2.8 

3-3 
3-9 
4-5 

5-1 

5-7 

6.3 
6.8 

7.4! 

8.0 
8.6 
9.2 
9.8 
10.5; 

II. ii 
II. 8 

13-2 
13-9' 

M-7j 
15-4: 


h    m     s 
o  33  33-42 
038  13.09 

042  51.92 

o  47  29.93 
052    7.16 


Apparent 

Declination 

at 

Transit 


+  10  37  42.6 

10  10    1.4 

942    40 

91351-I 

8  45  23-4 


05643-65;+  8  1641.7 
I  19.43'     7  47  46.6 
5  54-54      7  18  38.9 
1029.01      64919.2 
15    2.89      61948.3 

19  36.22  +  5  50   6.9 
24    9-03'     52015.6 


2841.36 
33  13-26 
37  44-77 
42  15-94 


4  50  15. 1 
4  20  6.2 
3  49  49.8 

1+  3  19  26.5 
46  46.791  2  48  56.9 
51  17.38I     2  18  21.8 

55  47-73'     I  47  41-9 


2   o  17.91 


I  1658.1 


2  4  47.94J+  046  1 1.0 
2  917-871+  015  21.3 
21347-74-  015  30.1 
2  18  17.58  04622.7 
2  22  47.45'     I  17  15.6 


2  27  17.38 
2  31  47-42 
2  36  17-59 
2  40  47-93 
2  45  18.53 

24949.38 
2  54  20.54 

2  58  52.05 

3  323.97 
3    756.32 

3  12  29.16 

317    2.53' 


-148    8.1 
2  18  59.4 

2  49  48.8 

3  20  35.5 

3  51  18.9 

4  21  58.2 

452  32.6 

523    1.5 
55324.0 

6  23  39.6 

-  65347.3 

7  23  46.5 


3  21  36.4C      7  53  36.6 
3  26  10.99      8  23  16.7 


33046.17 


8  52  46.2 


3  35  22.o5|-  922  4.1 
3  39  58.66j  951  9.9 
3  44  36.04  10  20  2.7 
3  49  14.22I    104841.7 

3  53  53-26''    II  17    6.3 

I 

3  58  33-i8J-ii45i5.8 

4  3  14.01 -12  13    9.1 


Hor. 
Par. 


Semi- 
diam. 


5-2 
5.2 
5.3 
5-3 
5-3 

5-3 
5-3 
5-3 
5-3 
5.3 

5.3 
5-3 

5-3 
5-3 
5-4 

5-4 
5-4 
5-4 
5-4 
5-4 

5-4 
5-4 
5-4 
5-4 
5-5 

5-5 
5-5 
5-5 
5-5 
5-5 

5.5 
5.6 

56 

5-6 

5-6 

5.6 
5.6 
5.6 
5-6 
5-7 

5-7 
5-7 
5.7 
5-7 
5-7 

5-7 
5.8 


5.1 
5.1 
5-1 
5.1 
5.1 

5-1 
5-1 
5-1 
5-1 
5-1 

5-1 
5-2 
5-2 
52 
5-2 

5-2 
5-2 
5-2 
5-2 
5-2 

5-2 
5-2 

5-3 
5-3 
5-3 

5-3 
5-3 
5-3 
5-3 


S.T.of 
Sem. 
Pass. 
Mer. 


s 

0.34 
0.34 
0.34 
0.34 
0.34 

0.34 
0.34 
0.34 
0.34 
0.34 

0.34 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 

0.35 
0.36 

0.36 


5-3j  0.36 
5-3  0.36 


0.36 
0.36 
0.36 
0.36 

0.36 

0.37 
0.37 
0.37 
0.37 

0.37 

0.37 

0.37 
0.38 

0.38 
0.38 


5-4 
5-4 
5-4 
5-4 

5-4 
5-4 
5-4 
5-4 
5-5 

55 
5-5 
5-5 
5-5 
5-5 

5-6 

5.6^  0.^8 
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VENUS,  1896. 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Sc 

di 

b    m 

h    m     8 

e      #      M 

ft 

ff 

s 

h    m 

b    m    s 

Oft* 

w 

Oct.  I 

I  14.7 

135833.18 

-II  45  15.8 

5.7 

5.6 

0.38 

Nov.  16 

2    7.1 

175234.65,-25    530.6 

6.8 

2 

I  15-4 

14    314-01 

12  13   9.1 

5.8 

5.6 

0.38 

17 

2    8.6 

175759.21 

25    8    1.5 

6.8 

3 

I  16.2 

14    755.78 

12  40  45.6 

5.8 

5.6 

0.38 

18 

2  ZO.Z 

18    323.82 

25    9  47-4 

6.8 

4 

z  16.9 

14  12  38.54 

13   8   4.5 

5.8 

5.6 

0.38 

19 

2  II.6 

18    848.42 

25  10  48.2 

6.9 

5 

ZZ7.7 

14  17  22.30 

1335    5.1 

5.8 

5-6 

0.39 

20 

2  13.0 

18  14  12.94 

25  II    4.0 

6.9 

6 

1 18.5 

14  22     7.08 

-14    I  46.4 

5.8 

5.6 

0.39 

21 

214.5 

18  19  37.31 

-25  10  34.7 

6.9 

7 

I  19-3 

14  26  52.91 

1428    7.8 

5.8 

5.7 

0.39 

22 

215.9 

18  25    1.46 

25   920.3 

6.9 

8 

I  20.1 

14  31  39-83 

1454   8.3 

5.9 

5-7 

0.39 

23 

217.4 

183025.33 

25    7  20.8 

7.0 

9 

I  21.0 

14  36  27.86 

15  1947.2 

5-9 

5.7 

0.39 

24 

2  18.8 

18  35  48.86    25    4  36.4 

7.0 

zo 

I  21.9 

14  41  17.01 

1545    3.7 

5-9 

5-7 

0.40 

25 

220.3 

18  41  11.97    25    I    7.1 

7.0 

ZI 

122.8 

1446     7.30 

-16   957.0 

5.9 

5.7 

0.40 

26 

2  21.7 

18  46  34.60  -24  56  53. 1 

7.1 

Z2 

123.7 

14  50  58.74 

16  34  26.3 

5.9 

5.7 

0.40 

27 

223.1 

18  51  56.66    24  51  54.6 

7.1 

13 

I  24.6 

145551.35 

16  58  30.8 

6.0 

5.8 

0.40 

28 

224.5 

185718.10    244611.7 

7.1 

M 

125.5 

15     045.15 

17  22   9.8 

6.0 

5.8 

0.40 

29 

225.9 

19    238.87 

24  39  44.9 

7.2 

15 

z  26.5 

15     540.13 

17  45  22.3 

6.0 

5.8 

0.4Z 

30 

227.3^    19     758.89 

1 

24  32  34.4 

7.2 

i6 

127.5 

15  10  36.32 

-18   8   7.7 

6.0 

5.8 

0.41 

Dec.   I 

2  28.7.   19  13  18.10 

-24  24  40.4 

7.2 

17 

Z28.5 

15  15  33.71 

18  30  25.2 

6.0 

5.8 

0.41 

2 

2  30.0 

19  18  36.44 

2416    3.3 

7-3 

■ 

i8 

129.5 

152032.32 

18  52  14.0 

6.0 

5.8 

0.41 

3 

231.4 

192353.85    24    643.5 

7-3 

19 

z  30.6 

1525  32.16 

191333-3 

6.1 

5.9 

0.41 

4 

232.7I    I929IO.26J    235641.4 

7.3 

20 

1 31.7 

153033-21 

19  34  22.5 

6.1 

5-9 

0.42 

5 

234.0    193425.62     234557.6 

7-4 

21 

132.7 

153535.49-195440.8 

6.1 

5-9 

0.42 

6 

235.3     193939.88-233432.5 

7-4 

22 

X33.8 

15  40  38.98     20  14  27.3 

6.Z 

5.9 

0.42 

7 

2  36.6    19  44  52.98     23  22  26.6 

74 

23 

135.0 

15  45  43.68 

203341-5 

6.2 

5-9 

0.42 

8 

2  37.9    19  50     4.86     23     9  40.4 

7-5 

24 

I  36.2 

15  50  49.59 

2052  22.5 

6.2 

5-9 

0.42 

9 

2  39-2|  19  55  15.47 

22  56  14.5 

7-5 

25 

137.4 

15  55  56.70 

21  10  29.6 

6.2 

6.0 

0.43 

zo 

2  4O.4I  20     0  24.77 

1 

22  42   9.4 

7.6 

26 

Z38.6 

16    z   4.99 

-21  28    2.2 

6.2 

6.0 

0.43 

II 

2  41.5    20     5  32.72-22  27  25.9 

7.6 

27 

139.8 

16   6  14.45 

214459-5 

6.2 

6.0 

0.43 

12 

2  42.6    20  10  39.28     22  12     4.4 

7.6 

28 

z  41.0 

16  II  25.05 

22     Z  2Z.O 

6.3 

6.1 

0.43 

13 

243.7,  201544.41!    2156     5.7 

1 

7-7 

29 

142.3 

16  i6  36.79 

22  Z7     5.8 

6.3 

6.1 

0.43 

14 

2  44.8    20  20  48.07'     21  39  30.6 

7-7 

30 

143.6 

16  21  49.62 

22  32  13.4 

6.3 

6.1 

0.44 

15 

245.9    202550.23     21  22  19.7 

7.8 

31 

144.9 

1627    3.52 

-224643.1 

6.3 

6.1 

0.44 

16 

2  47.0|  20  30  50.87  -21    4  33.7 

7.8 

Nov.  I 

I  46.2 

1632  18.45 

23     034.3 

6.4 

6.1 

0.44 

17 

248.1     203549.96 

20  46  13.2 

7.9 

2 

147.5 

163734.391   231346.4 

6.4 

6.2 

0.44 

18 

249.1 

20  40  47.48 

20  27  19.0 

7-9 

3 

148.8 

1642  51.30 

232618.8 

6.4 

6.2 

0.45 

19 

2  50.1 

204543.42 

20   751.8 

8.0 

4 

I  50.1 

1648    9.12 

23  38  10.9 

6.4 

6.2 

0.45 

20 

2  5I.I 

20  50  37.77 

194752.3 

8.0 

7 

5 

151.4 

16  53  27.81 

-234922.3 

6.5 

6.2 

0.45 

21 

2  52.0    20  55  30.50 

-192721.3 

8.1 

7 

6 

Z52.8 

165847.32 

235952.4 

6.5 

6.3 

0.46 

22 

2  52.9,   21     021.61 

19   619.5 

8.1 

7 

7 

154-2 

17    4    7-59 

24     9  40.6 

6.5 

6.3 

0.46 

23 

253.8 

21    511.08 

18  44  47.7 

8.2 

7 

8 

155.6 

17    928.57 

24  18  46.6 

6.5 

6.3 

0.46 

24 

254.6 

21    958.92 

18  22  46.7 

8.2 

7 

9 

z  57.0 

17  14  50.20 

24  27  lO.O 

6.6 

6.3 

0.46 

25 

255.4!   21  1445-14 

18    0  17.2 

8.3 

g 

lO 

158.5 

17  20  12.43 

-243450.3 

6.6 

6.4 

0.47 

26 

2  56.2 

21  1929.72-1737  199 

8.3 

8 

II 

159.9 

172535.19 

244147.2 

6.6 

6.4 

0.47 

27 

257.0    212412.68      171355.7 

8.4!    g 

12 

2    1.3 

17  30  58.42 

24  48    0.4 

6.6 

6.4 

0.47 

28 

2  57.8    21  28  54.00      1650     5.2 

8.4'    g 

13 

2   2.7 

17  36  22.04 

24  53  29.6 

6.7 

6.4 

0.47 

29 

258.5 

213333-69     162549.4 

8.5J    S 

14 

2   4.2 

17  41  46.00    24  58  14.5 

6.7 

6.5 

0.48 

30 

259.1 

21  38  11.78     16    I    8.9 

8.5 

E 

15 

2   5.6 

1747  10.23-25    2  14.9 

6.7 

6.5 

0.48 

31 

2  59.3'   21  42  48.26  -  15  36     4.6 

j 

8.6 

f 

i6 

2   7.1 

175234.65-25    5306 

6.8 

6.5 

0.48 

32 

3     0.4.   21  4723.14-15  1037.2 

8.6;    i 
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FOR  TRANSIT  AT  WASHINGTON. 


>ateu 


uly 


2 

3 
4 
5 

6 

7 
8 

9 

10 

II 

12 

13 
M 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 


Aug.  I 


Mean 

Time 

of 
Transit 


2 
3 
4 

5 
6 

7 
8 


10 
II 
12 

13 
14 

15 
16 


h    m 
9  12.0 

9  10.7 

9   9.4 
9   8.2 

9   6-9 


5-7 
4-4 
3-1 
1.9 
0.6 


9 
9 
9 
9 
9 

859-3 
858.0 

856.7 

855-4 
854.1 

852.8 
851.5 
850.2 
848.9 
847.6 

846.3 
845.0 
843.7 
842.4 
8  41. 1 

839-7 
838.4 

837-1 
835-7 
834-4 

833-0 

831.7 

830-3 
828.9 

827.6 

826.2 
824.8 
823.4 
8  22.0 
820.6 

8  19.2 
817.7 
816.3 
814.9 

813.4 

8  11.9 
8  10.5 


Apparent 

R.  Ascension 

at 

Transit 


h    m    ■ 
I  56    6.72 

1  58  47.44 

2  I  28.05 
2    4   8.55 

2    648.96 

2  929.25 
2  12  9.41 
2  14  49.44 
2  17  29.34 
220    9.08 

2  22  48.68 
2  25  28.12 
228  7.40 
2  30  46.52 

2  33  25.46 

2  36  4.22 
2  38  42.80 
2  41  21.20 

2  43  59.39 

24637.41 

2  49  15.22 
251  52.84 
2  54  30.22 

257   7-39 

2  59  44-32 

3  2  21.02 

3  4  57-47 
3  73365 
310   9.55 

31245.17 

3  15  20.47 

3  17  5546 
32030.11 

323    4-40 

3  25  38.31 

328  11.83 

3  30  44-93 
3  33  17-60 

3  35  49-83 
3  38  21.60 

3  40  52.87  + 
3  43  23.65 
3  45  53-92 
3  48  23.66 

3  50  52.85 

35321.49  + 
3  55  49-54  + 


Apparent 

Declination 

at 

Transit 


o  5  6.8 
o  19  56.8 

o  34  39-7 

0  49  15.3 

1  343.6 

z  z8   4.6 

1  32  17.9 
14623.5 

2  021.2 
2  14  II. o 

2  27  52.8 
2  41  26.5 

2  54  52.1 

3  8  9.1 
321  17.9 

3  34  18.3 
3  47  10.2 

3  59  53.5 

4  12  28.2 

42454.1 

4  37  "-5 

4  49  19-9 

5  I  19.5 
5  13  10.2 
52451.8 

5  36  24.5 
5  47  48.0 

5  59  2.4 
610  7.5 
621    3.3 

6  31  49.7 
6  42  26.7 

6  52  54-3 

7  312.5 

7  1321.1 

7  23  20.1 
7  33    9-6 

7  42  49-4 

7  52  19.6 

8  I  40. 1 

8  10  51. 1 
8  19  52.6 
8  28  44.6 
8  37  26.9 
8  45  59-8 

8  54  23-3 

9  237.4 


Hor. 
Par. 


Semi- 
diam. 


6.6 
6.6 
6.6 
6.7 
6.7 

6.7 
6.8 
6.8 
6.8 
6.8 

6.8 
6.9 
6.9 
6.9 
7-0 
7.0 

7-1 

7-ij 
7-ii 
7.2i 


7.2 
7.2 

7.3' 
7-3! 
7-3 

7-4 

7-4j 
7-4| 
7-4! 
7.5 

7-5 

7-6; 

7.6 
7-7 
7-7 

7-7 
7.8 

7.8 

7.8 

7-8 

7.9 

7-9^ 
7.9! 

7-9 

8.0 

I 

8.0 

I 

8.0 


3.7 
3-7 
3.8 

3-8 
3.8 

3.8 
3-8 
3-9 
3-9 
3.9 

3.9 

3.9 

3-9 
4.0 

4.0 

4.0 
40 

4.0 
4.0 
4.0 

4.1 
4.1 
4.1 
4.1 
4.1 

4.1 
4.2 
4.2 

4.2 
4-2 

4-2 
4-3 
4-3 
4-3 
4-3 

4.4 
4.4 
4.4 

4-4 
4-4 

4-5 

4-5 

4-5 

4-5 
4.6 

4.6 
4.6 


S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

8 

0.25 

Aug.  16 

0.25 

17 

0.25 

18 

0.26 

19 

0.26 

20 

0.26 

21 

0.26 

22 

0.26 

23 

0.26 

24 

0.26 

25 

0.26 

26 

0.27 

27 

0.27 

28 

0.27 

29 

0.28 

30 

0.28 

31 

0.28 

Sept.  I 

0.28 

2 

0.28 

3 

0.29 

4 

0.29 

5 

0.29 

6 

0.29 

7 

0.29 

8 

0.29 

9 

0.29 

10 

0.29 

II 

0.29 

12 

0.29 

13 

0.29 

14 

0.30 

15 

0.30 

16 

0.30 

17 

0.30 

18 

0.31 

19 

0.31 

20 

0.31 

21 

0.31 

22 

0.31 

23 

0.31 

24 

0.31 

25 

0.31 

26 

0.32 

27 

0.32 

28 

0.32 

29 

0.32 

30 

0-33 

Oct.  I 

Mean 

Time 

of 

Transit 


h    m 
8  10.5 

8    9.0 

8    7-5 
8    6.0 

4-5 


8 

8  3.0 
8    1.5 

7  59-9 
758.4 

756.8 

7  55-2 
7  53-6 
752.0 

750-4 
748.7 

7  47-1 

7  45-4 

7  43-7 
742.0 

740.3 

738.5 
7  36.8 
735.0 
733.2 
731-4 

7  29.6 
727.7 
725.8 

7239 
7  22.0 

7  20.1 
7  18. 1 
7  16. 1 
714.1 
7  12. 1 

7  lO.O 

7  7.9 

7  5-7 

7  3-6 

7  1-4 

659.2 
657.0 

654.7 

6  S'-J^ 
6  50.1 

647-7 
645-3 


Apparent 

R.  Ascension 

at 

Transit 


Apparent 

Declination 

at 

Transit 


h    m     s 


3  55  49-54 

3  58  17.00 

4  043.86 
4  3  10.10 
4    535.70 

4  8  0.63 
4  10  24.88 
4  12  48.42 
4  15  11.24 

41733-31 

4  19  54-62 
422  15.13 

4  24  34.81 
4  26  53.63 
42911.57 

4  31  28.58 
4  33  44.63 
4  35  59.71 
43813.78 
4  40  26.79 

4  42  38.72 

44449.53 
4  46  59.20 

4  49    7-69 

4  51  14-97 

45321.03 

45525.81 

4  57  29.30 

45931.47 

5  I  32-29 

331-71 
5  2973 
7  26.30 
921.39 

5  II  1495 

5  13    6.96.4-22 

5  14  57-39i   22 
5  1646.19 

5  18  33-32 
5  20  18.72 

5  22  2.36 
52344.18 
52524.14 
527  2.19 
5  28  38.25 


+19 
19 
19 
19 
19 

+19 

19 

19 
20 

20 


+20 
20 
20 
20 
20 

+20 
20 
20 
21 
21 

+21 
21 
21 
21 
21 

+21 
21 
21 
21 
21 

+22 
22 
22 
22 
22 


Hor. 
Par. 


22 
22 
22 

+22 
22 
22 
22 
22 

+22 


237-4 
1042.1 

18  37-5 
2623.7 

34  0.6 

41  28.3 

48  47.0 
55  56.6 

257.2 
948.8 

16  31-5 

23  5-3 

29  30.4 

35  46.8 
41  54.6 

47  53-8 
53  44-6 
59  27.0 

5  1-3 
1027.4 

1545-5 

20  55.8 

25  58.5 

30  53-6 

3541-3 

4021.8 

44  55-1 
4921.5 

5341-1 
5754.1 

2    0.6 

6  i.o 

955.3 
13  43-8 

17  26.5 

21  3.6 

24  35-3 
28    1.9 

31  23.5 
34  40.4 

37  52.6 
41    0.5 

44  4-1 
47    3-7 

49  59-6 


5  30  12.30+22  52  52.0 
5  31  44.28J+22  55  41.0 


H 

8.oi 

8.1 

8.1 

8.1 

8.2 

8.2 

8.3 

8.3 
8.4 

8.4 

8.5 
8.5 
8.6 
8.6 

8.7 

8.7 
8.8 

8.8 

8.9 

8.9 

9.0 
9.0 
9.1 

9-1 
9.2 

9.2 

9-3 

9-3 
9.4 

9-5 

9.5 
9.6 

9.7 
9.8 

9.8 
9-9 

lO.O 

10. 1 
10.2 
10.2 

10.3 
10.3 
10.4 
10.5 
10.6 

10.6 
10.7 


Semi- 
diam. 


4.6 
4.6 
4.6 
4.6 

4-7 

4-7 

4-7 

4-7 
4.8 

4.8 
4.8 


S.T.of 
Sem. 
Pass. 
Mer. 


s 

0.33 
0.33 
0.33 
0.33 
0.33 


0.34 
0.34 
0.34 
0.34 
0.35 

0.35 
4-9  0.35 

4  9  0.35 
4.9  0.35 

5.0  0.36 

5-0|  0.36 

5.01  0.36 
5.01  0.36 
5.1 1  0.36 
5-1 


5.1 


0.37 

0.37 
5-2'  0.37 
5-2J  0.37 
5-2,  0.37 
5-3i  0.38 


5-3 
5-3 
5-4 
5-4 
5-4 


0.38 
0.38 
0.38 

0.39 
0.39 


5-5  0.39 
5-5  0.40 
5.6!  0.40 
5.6  0.40 


5.7 

5-7 
5-7 


0.41 

0.41 
0.41 
5.8J  0.41 
5.81  0.42 
5.9;  0.42 

5.9'  0.42 
6.0'  0.43 
6.0'  0.43 


6.0 
6.1 

6.1 


0.43 
0.44 

0.44 


^.0^44  \s. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Oct.  I 

2 

3 
4 
5 

6 

7 
8 

9 

lO 

zi 

12 

13 

14 
15 

i6 

17 
z8 

19 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 

30 
31 

Nov.  I 

2 

3 

4 

5 

7 
8 

9 

zo 

ZI 
12 

13 

M 

15 
16 


Mean 

Time 

of 

Transit 


Apparent 

R.  Ascension 

at 

Ttandt 


h    m 

645-3 
642.9 

640.4 

637-9 
635-3 

632.7 
630.1 
627.4 
624.7 
621.8 

6  19.2 
6z6.3 
613.4 
6  10.5 
6   7.6 

6  4.5 
6    Z.5 

558.3 
555.2 

551.9 

5487 

545.4 
542.0 

538.6 
5  35-1 

531-5 

527.9 
524.2 

520.5 

516.7 

512.9 
5   9-0 

5  5-1 
5    i.o 

456.9 

452.7 
448.5 

444.2 

439.9 
435.5 

431.0 
426.5 
4  21.8 
417.2 
412.4 

4  7-6 
4    2.8 


h    m    t 

531  44.28+22 

53314-13  22 

5  34  41.80  23 

536    7.25  23 

53730.41  23 

53851.24+23 
540  9.69  23 
54125.70  23 
5  42  39.22  23 
54350.20    23 


54458.58+23 


546 

5  47 
548 
5  49 

550 


4-34 
7.42 

7.78 
5-35 
0.08 


Apparent 

Declination 

at 

Ttandt 


Hor. 
Par. 


5  50  51.92 
5  51  40.82 
5  52  26.73 
5  53  9-59 

5  53  49-32 
5  54  25-88 
5  54  59.21 
5  55  29-24 
5  55  55-94 

5  56  19-23 
5  56  39-05 
5  56  55.32 

5  57  7.98 
5  57  Z7.00 

-*  57  22.33 
5  57  23.93 
5  57  21.74 
5  57  15-75 
5  57   5.92 

5  56  52. 
5  56  3467 
5  56  13-23 
5  55  47-91 
5  55  18.73 


23 
23 
23 
23 

+23 

23 
23 
23 
23 

+23 

23 
23 
23 
23 

-1-23 
24 
24 
24 
24 

+24 

24 
24 

24 
24 


23I+24 

24 
24 
24 
24 


5  54  45-70 
5  54  8.82 
55328.11 
5  52  43-61 
5  51  55.38 

551    3-44 


+24 

24 
24 
24 
24 

+24 


5541-0 

58  27.0 

z  10.0 

350-4 
628.4 

9   4-3 

1138.3 
Z4  ia6 

16  41.5 
Z9  zz.i 

21  39.8 

24  7-6 
2634.6 

29  1.3 
31  27.9 

33  54-5 
3621.3 

38  48.3 
41  15-9 
43  44-1 

46  Z3-1 

48  43.0 

5114-1 

53  46-4 
56  19.9 

58  54-8 
z  31.2 

4   9-3 
648.9 

930.1 
12  Z2.9 

14  57-4 

17  43.5 
2031.Z 
23  20.2 

26  Z0.7 
29  2.3 
3154-8 
3448.1 
3742.1 

4036.3 
43  30.6 
46  24.8 

49  18.4 
52  iz.o 


55    2.3 
550   7.82I+24  57  51.9 


za7 
10.8 
Z0.9 

II.O 

zi.o 

ZI.I 

II. 2 
11.3 
11.4 
IZ.5 

1Z.6 
ZZ.6 
1Z.7 
ZI.8 
ZZ.9 

Z2.0 
I2.I 
12.2 
12.3 
12.4 

12.5 
12.6 
12.7 
12.8 
12.9 

13-0 

131 
13.2 

13-3 

13-4 

13-5 
13.6 

13.7 
13-8 

13-9 

14.0 

14.  z 

14.2 

14-3 
14.4 

14-5J 

14-5; 
14.6 

14.7 

14.8 

14.9 
15.0 


Semi- 


S.T.of 
Sent. 


diam.i  Pass. 
Mer. 


6.2 
6.2 
6.2 

6.3 
6.3 

6.4 
6.4 
6.5 

6.5 
6.6 

6.6 

6.7 

6.7 
6.8 

6.8 

6.9 
6.9 
7-0 


7-1 

7.1 
7.2 

7-2 


8 
0.44 

0-44 

0.45 
0.45 

0.45 

0.46 
0.46 
0.46 

0.47 
0.47 
0.47 
0.48 
0.48 
0.48 
0.49 

0.49 
0.50 

0.50 


7.0    0.50 


O.5Z 

0.51 
0.51 
0.52 


7-3;   0.52 


7-3 

7-4 

7-5 

7-5 
7.6 

7-6 

7-7 

7-7 
7.8 

7-8 

7-9 

7-9 

8.0 

8.0 
8.1 
8.1 

8.2 
8.2 

8.3 
8.4 
8.4 

8.5 
8.6 


0.53 

0.53 

0.54 
0.54 

0.55 
0.55 

0.56 
0.56 

0.57 
0.57 

0.58 

0.58 

0.59 

0.59 
0.60 

0.60 

0.60 
0.61 
0.61 
0.62 
0.62 

0.63 
0.63 


Date. 


Nov.  16 

17 
z8 

X9 

ao 

21 
22 

23 
24 
25 
26 

27 
28 

29 
30 

Dec.  X 

2 

3 
4 
5 

6 

7 
8 

9 
10 

ZI 

12 
13 

14 
15 
16 


Mean 

Time 

of 

Transit 


h    m 
14    2.8 

13  57-8 
13  52.9 
13  47-8 
1342.8 

13  37-6 

13  32.4 
1327.2 

13  21.9 

13  z6.6 

13  11.2 
13  5-6 
13   0.2 

12  54-7 
12  49.2 

12  43.6 
Z2  38.0 
Z2  32.4 
Z2  26.8 
Z2  2I.I 

12  15-5 
12  9.8 
12     4.2 

11  58.5 

iz  52.8 

11  47.3 

IZ  41.6 
II  36.0 

II  30-4 
II  24.8 


Apparent 

R.  Ascension 

at 

Transit 


Apparent 

Declination 

at 

Transit 


IZ  19.2 

17  IZ  13.7 

18  II    8.2 

19  II    2.8 

20  1057.4 

21  10  52.0 

22  1046.7 

23  10  41.4 

24'  10  36.2 
25, 10  31.0 

26  1025.8 


27 
28 

29 
30 


10  20.7 

10 15-7 

10  Z0.8 
10   5-9 
31'  10    1.0 


32 


956-2 


h    m    8 
550    7.82 

549    8.61 

548  5-89 
5  46  59-72 
5  45  50.20 


+24  57  51.9 

25    039.5 

25    3245 
25    6   6.5 

25    845.0 


Hor. 
Par. 


Semi- 
diam. 


5  44  37-39 
54321.39 
542  2.35 
54040.37; 

5  39  15-59 

53748-13 
53618.19 

5  34  45-93 
53311-53 
53135.12 

5  29  56.94 
5  28  17.25 

5  26  36.24 
52454-12 
52311-15 
5  21  27.55 
5194357 
5  17  59.45 
5  16  15-43 
51431.75 

5  12  48.62 
511     6.27 

5   924.90 

5  7  44-74 
5    6    5.96 

5  428.78 
5   253.38 

5  1  19.97 
4  59  48.69 
4  58  1971 

45653-14 
4  55  29- 14 
4  54  7.83 
4  52  49.36 
45133.81 

45021.31 
44911.96 
448    5.84 


4  47 
446 

4  45 


3-04 
3.62 

7.66 


+25  II  19.7 

25  13  50.3 
25  16  16. 1 

25  18  36.6 

252051.5 

+2523  0.5 

2525  3-3 
252659.3 

25  28  48.2 
25  30  29.5 
+2532  3.0 
25  33  28.4 
25  34  45-5 
25  35  54-0 
25  36  540 

h»-25  37  45.2 
25  38  27.7 
2539  1.5 
25  39  26.9 
25  39  44-0 

+25  39  52.8 
253953.1 
25  39  45-5 
253930.3 
2539  7-9 

+25  38  38.8 
25  38  3.2 
25  37  21.7 
25  36  34-8 
25  35  42.9 

+25  34  46.4 

25  33  45-8' 

253241-7, 

253134.5 
25  30  24.8; 

1 

+25  29  13.2I 
25  28  0.2' 
25  26  46.3! 
25  25  32.0 
25  24  17-9 

+2523  4.3 


44415.181+252151.81 


Z5.0 

15-1 
15. 1 

15.2 
15.2 

15.3 
15-4 
15-4 
155 
15-5 

156 
15.6 
15.6 
15-6 
15-7 

15-7 
15.7 
15-7 
15-7 
15-8 

15-8 
15.8 
15.8 
15-7 
15.7 

15.7 
15.6 
15.6 
15.6 

15-5 

15.4 

15-4 
15-3 
15-2 
15.1 

15.0 
14.9 

14.8 

14.7 
14.6 

14-5 
14.4 

14-3 
14.2 

14.1 
14.0 
13-9 


8.6 
8.6 
8.6 
8.7 
8.7 

8.7 
8.8 
8.8 
8.8 
8.9 

8.9 
8.9 
8.9 
8.9 
8.9 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 
8.9 
8.9 

8.9 
8.9 
8.9 


S.T.of 
Sem. 
Pass. 
Mer. 


8 
0.63 

0.63 

0.64 

a64 
0.64 

a64 
0.65 
0.65 
0.65 
0.66 

0.66 
0.66 
0.66 
0.66 
a66 

0.66 
0.67 
0.67 
0.67 
0.67 

0.67 
0.67 
0.67 
0.66 
0.66 

a66 
0.66 
0.66 


8.8   0.65 
0.65 


8.8 

8.8 
8.8 
8.7 
8.7 
8.6 

8.6 

8.5 

8.5 
8.4 

8.4 

8.3 
8.2 
8.2 
8.1 
8.0 


0.65 
0.64 
0.64 
0.63 
0.63 

0.63 
0.62 
0.62 
0.62 
0.61 

0.61 
0.61 
0.60 
0.60 
0.59 


7.9  0.59 
7.9  0.58 
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SATURN,  1896. 
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■| 
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8 
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8 

27 
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8 
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8 
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0.9 

8 

3 
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8 

4 
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8 
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10 
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8 
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8 
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19 
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8 
8 
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FOR  ' 

TRANSIT  AT  WASHINGTON. 

1 

1 

>ate. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 
Declination 

at 
•    Transit. 

Hor. 
Par. 

n 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

1 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer.  j 

3 

h    m 

h    m     s 

0      >     " 

s 

h    m 

h    m     8 

0           t          H 

w 

eb.  I 

18  38.9 

152739.18 

-18  33  18.7 

0.5 

1.8 

0.12 

Mar.171  1542.5 

1528    9.81 

-183451-7 

0.5 

1.8 

0.13 

2 

1835-1 

15  2744.69 

183338-1 

0.5 

1.8 

0.12 

18    1538.5 

1528    5.56 

18  34  36.1 

0.5 
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0.13 
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15  27  49-99 
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1.8'  0.12 
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0.5 

1.9 

0.13 
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-18  19  51.4 

0.5 
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0.5 

1.8 
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13  16.7 
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18  19  17.2 

0.5 
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0.13 
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0.5 

1-9 
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15  28  33.87 
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24 
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15  23  34-55 
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0.5 

1-9 
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II  16    6.5 

1528  31.05 

1836   9.6 
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25 

13    4-4 

152324.96 

18  17  32.5 

0.5 

1-9 

0.13  1 

12 

16   2.5 

15  28  28.03 

-183558.4 

0.5 

1.8'  0.13 

26 

13    0.3 

15  23  15.29 

-18  1657.0 

0.5 

19 

0.13 

13 

15  58.5 

15  28  24.80 

18  35  46.5 

0.5 

1.81  0.13 

27 

12  56.2 

1523    5.56 

18  16  21.3 

0.5 

1.9 

0.13 

H  15  54-5 

152821.36 

183533-8 

0.5 

1.8  0.13 

28    12  52.1 

15  22  55.76 

181545-4 

0.5 

1.9 

0.13 

i5i  15  50.5 

15  28  17.71 

18  35  20.5 

0.5 

i.8|  0.13 

29    12  48.0 

152245.91 

18  15   9.2 

0.5 

1.9!  0.13 

l6|  15  46.5 

1528  13.86 

1835    6.5 
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1.8!  0.13 

j 

30    1243.9 

15  22  36.01 

18  14  32.7 

0.5 

1-9 

0.13 

171  15  42.5 

1528    9.81 

-18  34  51.7 

0.5 

1.81  0.13 

May  I 

12  39.8 

15  22  26.05 

—18  13  56.0 

0.5 

1.9 

0.13 

i8i  15  38.5 

1528    5.56 

-18  34  36.1 
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1.9  0.13 
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12  35.8 

15  22  16.05 

-18  13  19.2 

0.5 

1.9 

0.13 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 

Sem. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

'Hor. 
Par. 

Semi- 
diani. 

1 
1 

S.T.of 
Sem. 
Pass. 
Mer. 

8 

1 

h    m 

h    m    s 

0     »     w 

■ 

h    m 

h    m    ■ 

0     »     » 

m 

m 

Jan,  o 

10  18.7 

4  59  54-86 

+21  14  47.7 

0.3 

1.3 

O.IO 

Feb.  1 5 

714-7 

4  56  42.66 

+21  12     4.5 

0.3 

1-3 

0.09 

I 

10  14.7 

4  59  48.43 

21  14  40.1 

0.3 

1-3 

O.IO 

16 

710.7 

45641.45 

21  12     6.0 

0.3 

i.3|  0.09    1 

2 

10  10.6 

4  59  42.07 

21  14  32.6 

0.3 

1-3 

O.IO 

17 

7    6.8 

4  56  40.37 

21  12     7.7 

0.3 

1.3 

0.09 

3 

10    6.^ 

4  59  35.78 

21  14  25.3 

0.3 

1-3 

O.IO 

18 

7    2.8 

4  56  39-44 

21  12     9.6 

0.3 

1.3 

0.09 

4 

10    2.6 

45929.56 

21  14  18.2 

0.3 

1-3 

0.10 

19 

658.9 

4  56  38.66 

21  12  II. 8 

0.3 

1.3 

0.09 

5 

958.5 

45923.41 

+21  14  II. 2 

0.3 

1-3 

O.IO 

20 

654.9 

4  56  38.02 

+21  12  14.2 

0.3 

1-3 

0.09    ' 

6 

9  54-5 

4  59  17-34 

21  14   4-3 

0.3 

1-3 

O.IO 

21 

651.0 

4  56  37-53 

21  12  16.8 

0.3 

1-3 

0.09 

7 

950.5 

45911.35 

21  13  57-5 

0.3 

1-3 

0.09 

22 

647.1 

4  56  37- 19 

21  12  19.7 

0.3 

1-3 

0.09 

8 

946.4 

4  59   5.44 

21  13  50.9 

0.3 

1-3 

0.09 

23 

643.1 

4  56  36.98 

21  12  22.7 

0.3 

1-3 

0.09 

9 

942.4 

4  58  59.62 

21  1344-4 

0.3 

1-3 

0.09 

24 

639.2 

4  56  36.93 

21  12  26.0 

0.3 

1.3 

0.09 

lO 

938.4 

4  58  53-89 

+21  13  38.2 

0.3 

1-3 

0.09 

25 

6352 

4  56  37-03 

+21  12  29.5 

0.3 

1-3 

0.09   1 

IX 

9  34-4 

4  58  48.25 

21  13  32.1 

0.3 

1.3 

0.09 

26 

631-3 

45637.27 

21  12  33.2 

0.3 

1-3 

0.09   , 

12 

930.3 

4  58  42.70 

21  13  26.2 

0.3 

1-3 

0.09 

27 

627.4 

4  56  37.66 

21  12  37.2 

0.3 

1-3 

0.09    ' 

13 

926.3 

4  58  37-25 

21  1320.5 

0.3 

1-3 

0.09 

28 

623.5 

4  56  38.20 

21  12  41.4 

0.3 

13 

0.09    i 

M 

922.3 

4  58  31-89 

21  13  15.0 

0.3 

1.3 

0.09 

29 

6  19.6 

4  5638.88+21  12  45.9 

0.3 

1-3 

0.09 

15 

918.3 

4  58  26.63 

+21  13     9.6 

0.3 

1-3 

0.09 

Sept.  I 

1829.3 

5  17  45.99+21  41  38.8 

0.3 

1.3 

0.09 

i6 

914-3 

4  58  21.47 

21  13    4-5 

0.3 

1-3 

0.09 

2 

18  25.4 

5  17  48.84 

21  41  39.2 

0.3 

1.3  0.09  ! 

1 

17 

9  10.2 

4  58  16.42 

21  12  59.5 

0.3 

1-3 

OJ09 

3 

18  21.5 

51751.54 

21  41  39.5 

0.3 

1. 3"  0.09 

i8 

9   6.2 

4  58  11.48 

21  12  54.7 

0.3 

1-3 

0.09 

4 

18  17.6 

5  17  54-08 

21  41  39.7 

0.3 

1.3 

0.09, 

19 

9     2.2 

458    6.65 

21  12  50.0 

0.3 

1-3 

0.09 

5 

18  13.7 

5  17  56.49    21  41  39.7 

0.3 

1.3 

0.09 

20 

858.2 

458    1.93 

+21  12  45.6 

0.3 

1-3 

0.09 

6 

18    9.8 

5  17  58.75+21  41  39.6 

0.3 

1-3 

0.09 

21 

854.2 

4  57  57-32 

21  I24I.3 

0.3 

1.3 

0.09 

7 

18    5.9 

5  18    0.87 

21  41  39.3 

0.3 

1.3 

0.09 

22 

8  50.2 

4  57  52.81 

21  12  37.2 

0.3 

1-3 

0.09 

8 

18    2.0 

5  18    2.86 

21  41  38.8 

0.3 

1-3 

0.09 

23 

846.2 

4  57  48.42 

21  12  33.3 

0.3 

1-3 

0.09 

9 

17  58.1 

518    4.71 

21  41  38.2 

0.3 

1-3 

0.09 

»4 

842.2 

4  57  44-15 

21  12  29.6 

0.3 

1-3 

0.09 

10 

17  54-2 

5  18    6.42 

21  41  37-5 

0.3 

1-3 

0.09 

25 

838.2 

4  57  40.00 

+21  12  26.2 

0.3 

1.3 

0.09 

II 

1750.3 

5  18    7.971+21  41  36.6 

0.3 

1.3 

0.09 

26 

834-2 

4  57  35.98 

21  12  23.0 

0.3 

1.3 

0.09 

12 

17  46.4 

5  18    9.38 

214135-5 

0.3 

1.3 

0.09 

27 

830.2 

4  57  32.08 

21  12  20.0 

0.3 

1-3 

0.09 

13 

17  42.5 

5  18  10.64 

2141  34-3 

0.3 

1.3 

0.09 

28 

826.2 

4  57  28.30 

21  12  17.2 

0.3 

1-3 

0.09 

M 

17  38.6 

5  18  11.77 

21  41  33.0 

0.3 

1-3 

0.09 

29 

822.2 

4  57  24.65 

21  12  14.6 

0.3 

1.3 

0.09 

15 

17  34-7 

5  18  12.75 

21  41  31.6 

0.3 

1-3 

0.09   ' 

30 

8  18.2 

4  57  21. II 

+21  12  12.2 

0.3 

1-3 

0.09 

16 

17  30.8 

5  18  13.60 

+21  41  30.0 

0.3 

1-3 

0.09 

31 

8  14.2 

4  57  17-70 

21  12  lO.O 

0.3 

1.3 

0.09 

17 

17  26.8 

5  18  14.30 

21  41  28.2 

• 

0.3 

1.3 

0.09 

Feb.  I 

8  10.2 

4  57  14-42 

21  12     8.1 

0.3 

1-3 

0.09 

18 

17  22.9 

5  18  14.87 

21  41  26.2 

03 

1-3 

0.09 

2 

8   6.3 

45711.27 

21  12     6.4 

0.3 

1.3 

0.09 

19 

17  19.0 

5  18  15.29 

21  41  24.1 

0.3 

1.3 

0.09 

3 

8   2.3 

4  57    8.26 

21  12     4.9 

0.3 

13 

0.09 

20 

1715.1 

5  18  15.57 

21  41  22.0 

0.3 

1.3 

0.09   ' 

4 

758.3 

4  57    5-38 

+21  12     3.6 

0.3 

1-3 

0.09 

21 

17  II. 2 

5  18  15.70 

+21  41  19.7 

0.3 

1.3 

0.09 

5 

7  54-3 

4  57    2.64 

21  12     2.5 

0.3 

1.3 

0.09 

22 

17    7.2 

5  18  15.68 

21  41  ^7.2 

0.3 

1-3 

0.09    1 

^1    750.3 

4  57    0.02 

21  12     1.6 

0.3 

1.3 

0.09 

23 

17    3-3 

5  18  15.52 

21  41  14.6 

0.3 

1-3 

0.09 

r   746.4 

45657-53 

21  12     I.O 

0.3 

1.3 

0.09 

24 

1659.3 

5  18  15.22 

21  41  II. 8 

0.3 

1.3 

0.09 

' 

J    742.4 

45655.17 

21  12     0.7 

0.3 

1.3 

0.09 

25 

16  55-4 

5  18  14.77 

21  41     8.9 

0.3 

1-3 

0.09 

?    738.4 

4  56  52.96 

+21  12     0.6 

0.3 

1-3 

0.09 

26 

16  51.5 

5  18  14.18 

+21  41     5.9 

0.3 

13 

0.09 

i 

II 

^    7  34-5 

4  56  50.89 

21  12     0.7 

0.3 

1.3 

0.09 

27 

1647-5 

5  18  13.45 

21  41     2.7 

0.3 

1-3 

0.09 

I 

'    730.5 

4  56  48.96 

21  12     1.0 

0.3 

1-3 

0.09 

28 

1643.6 

5  18  12.57 

214059.4 

0.3 

1-3 

0.09 

1 

12I  726.6 

45647.18 

21  12     1.5 

0.3 

1.3 

0.09 

29 

16  39.6 

5  18  11.56 

214055.9 

0.3 

1-3 

0.09 

1      13I  722.6 

45645-53 

21  12     2.3 

0.3 

1.3 

0.09 

30 

16  35.7 

5  18  10.41 

21  40  52.4 

0.3 

1.3 

0.09 

'/     '^/  7  18.6 

4  56  4403 

-421  12     3.3 

0.3 

1-3 

0.09 

Oct.    1 

16  31.7 

5  18    9.11 

+21  4048.7 

0.3 

1.3 

0.09 

■ 

-^/- 

-  7_'>7l 

4  56  42.66 

+21  12     4.5 

0.3 

1-3 

0.09 

2 

1627.8 

5  18    7.68 

+21  40  44.9 

0.3 

1.3 

0.091^ 
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FOR  TRANSIT  AT  WASHINGTON. 

'-..|"if 

R&1L 

■.■^X^fo'. 

'           'S.T.of 
Hor.  Semi.   S™. 

Date. 

Time 

«,«. 

De^linalioii 

Hot.  Seml- 

_1   """"' 

TransiL 

Transit. 

Mer. 

Tr.QBit. 

Tranait. 

TraiaiL 

'""'; 

h    m 

h    m     ■ 

■ 

ta    tn 

h    m     • 

~T 

Oct.  I 

,6  3..7 

518    9." 

+2.4048.7 

0.3 

1.3   0.09 

Nov.i6|  .327,6 

5  M  55-40 

+21  36   5-3 

0.3 

3 

16  27.8 

51B    7.68 

2.4044.91    0.3      i.3|  0.09 

17,  1323-6 

51448.89 

21  35  57.4 

0.3 

3 

.6  23.8 

518    6.1, 

2.4'>4'-o     0.3      ..30.09 

18  .3  19.6 

5.442.33 

3135  494 

0.3 

4 

16  19.9 

518    4.4. 

2.  40                0.          1.3    0.09 

19  13  155 

S  "4  35.70 

213541-4 

0.3 

5 

16  15.9 

5  '8   2.5s 

2.40                0.          1.3:0.09 

20  .3  11,5 

5  14  29-01 

21  35  33-4 

0.3 

6 

,6  I. .9 

SiB   0.5s 

+2.  40                   0.            1.3     0.09 

21!  13   7-4 

5. 4  22.26 

+213525.3 

0.3 

7 

16    8.0 

51758.43 

2.  40                                              0.09 

22|  13     3.4 

5  14  15.44 

2.  35  .7.2 

0.3 

8 

16    4.0 

51756.16 

2.  40                                              0.09 

23   "2  59-3 

514   8.59 

2135   91 

0.3 

9 

16    0.0 

51753-76 

2.  40                                      0.09 

24'    .2  55.3 

5  14    ..69 

21  35    l.o 

0.3 

lO 

.5  56.0 

5.751.22 

21  40                                      0.09 

25    .2  5'-2 

51354.75 

21  34  52-9 

0.3 

11 

155J.1 

5  '7  48.53 

+21  40                                      0.09 

26  .M7-2 

51347-77 

+11  34  44.9 

0.3 

li 

.54S.1 

51745-75 

21  39                                              0.09 

27  .243.1 

5  13  40-75 

21  34  36.9 

0.3 

'3 

15  44-1 

51742.80 

2.   39                                              0.09 

28'>2  39-i 

5  13  33-69 

2.3428.8 

0-3 

M 

15  40.1 

5  17  39-74 

2.  39             ^                0.09 

29  t2  35.o 

5  13  26.60 

21  34  10.6 

0.3 

15 

.5  36.1 

5  17  36-56 

21 39                             0.09 

30,  .2  3..0 

5  '3  19-46 

213412.4 

0.3 

16 

15  JK-i 

5  17  33-24 

+2.39---              3     0.09 

Dec.  .j  1J26.9 

5  13  12.29 

+21  34   4-2 

0.3 

t? 

15  28.1 

5  '7  29-79 

2.  39                             0.09 

2  .2  22.g 

513    5-11 

213356.1 

0.3 

i8 

1524.2 

51726.21 

2.   39                                              0.09 

3'  .2  18,8 

5  12  57.92 

213348-0 

0.3 

'9 

1520.2 

51722.52 

2.39                                   .!.■         0.09 

4'  .2  14.8 

5  12  50.70 

21  33  39.9 

0-3 

20 

.5  16.2 

5  17  18-70 

2.  39                             o.og 

5;  .2  .0.7 

51243-17 

21  33  31-9 

0.3 

1512.2 

5  17  14-75 

+21  39                                 0.09 

6,  ,2    6.7 

5  ,2  36.22 

+2.  33  23.8 

0-3 

32 

.5    8.2 

5  17  10.69 

21  39                             0.09 

7,  .2     2.5 

5  12  28.96 

213315-7 

0.3 

a3 

15    4-2 

517    6.51 

It  38                             0.09 

8  1.58.6 

5.2  21.68 

2.33    7.7 

0.3 

24 

IS   0.2 

517    2.22 

21  38                             0.09 

9  1.54-5 

5  IJ  .4.4. 

21  32  59.7 

0-3 

as 

.456.2 

5  16  57.81 

2.  38                             0.09 

10  n  50.5 

51a    7.14 

213251.7 

0.3,    1.3 

26 

14  sa-i 

5 '6  53.29 

+2.  38                             o.og 

,,',.,6.4 

51159.88 

+2.  32  43-8 

27 

1448-2 

5  16  48-67 

2.  38                             o.og 

12  l,4I.^ 

51.52.62 

213236.0 

0.3I     1-3 

38 

1444.1 

5 '643-92 

2t  38                             0.09 

.3  M  38.3 

51145.36 

2.3228.2 

0.3      1.3 

29 

1440.1 

5  16  39-05 

2.  38                                              0.09 

.4  .■34.3 

51138.12 

213220.4 

0-3 

30 

.4  36.1 

5.634-08 

2.  38                                     »    0.09 

■  J  ..JO.. 

5  11  30-89 

21  32  12.7 

0.3 

3' 

14  32.1 

51629,01 

+21  38                                              0.09 

16]  .1  26.2 

51123-67 

+21  32    5.0 

0.3 

Nov.  I 

1428.1 

5.6.3-85 

2.37                                              0.09 

17;  1.22-1 

5.1.6.48 

21  31  57.4 

0.3 

2 

1424.0 

5  t6  .8.58 

2.  37                         H  0.09 

.8!  ,1  18.1 

S  11  9.32 

213.49.9 

0.3 

3 

14  20.0 

51613.2 

21  37                         3  0.09 

.9' ..  14.0 

511    2..8 

21  31  42.4 

0.3 

4 

14  16.0 

5  16   7-7S 

2.  37                         ^  0.09 

20  .1  9.9 

5  10  55.07 

21  31  3S-0 

0.3 

3 

14  12.0 

516    2.19 

+21  37                   :  "'"  "-09 

2.    11     5.9 

51047.99 

+213.27.7 

0.3 

6 

14    8.0 

5  15  56.53 

21  37                          0.09 

22     It       1.8 

5  10  4093 

213120,5 

0.3 

7 

14     3.9 

5  '5  5"-77 

2.37                    ^    0..0 

23'  10  57-8 

51033.91 

21  31  13-3 

0.3 

B 

13  59.9 

51544-93 

2.37 

24'  10  53.8 

5  .0  26.92 

2131    6.2 

0.3 

9 

1355.9 

5  15  39-02 

21  30 

25  1°  49-7 

5  10  19-99 

2.3059.1 

0.3 

10 

1351.9 

51533.02 

+21 36                          0..0 

26'  .045.7 

51013.1. 

+2.3052.2 

0.3 

1-3 

11 

'3  47-8 

51526.95 

2. 36                          0..0 

27'  1041.6 

5.0   6.28 

213045.4 

0.3I     l-i 

12 

1343.8 

5  tS  20.79 

2.36                          0.10 

28  10  37.6 

5   959-50 

21  30  38.6 

0.3 

1-3' 

'3 

1339.8 

5  IS  '4.5 

2,36 

29  1033.5 

5   952-78 

21  30  31-9 

0.3 

1.3 

14 

13  35-7 

5  15   8.2 

2.36 

30  to  29-5 

5   946.10 

213025.3 

0.3 

i.Jl 

15 

13  31.7 

5.5    1-8 

+2.  36  .J.-                   0..0 

31    1025.5 

5   939.47 

h2l  30  18.8 

0.3 

1.3I 

1_  '^ 

13  27-6 

5  "4  55.4c 

+21365.                     0.10 

32I  102..4 

5   9)2.90 

t-2I30J^2.5 

^^P 

1.3, 
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ECLIPSES,  1896. 


ECLIPSES    IN    1898. 


In  the  year  1896  there  will  be  four  ecHpses,  two  of  the  sun  and  two  of  the  moon. 
I. — An  Annular  Eclipse  of  the  Sun,  1896,  February  13,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d   h     B      t 
Greenwich  mean  time  of  j  in  right  ascension,  February  13  3  32  25.9 


Sun  and  moon's  R.  A. 
Sun's  declination 


in 


21    47    8.01 
13    22    12.3  S. 


Hourly  motions      9.79  and  1 1 3.38 
Hourly  motion  o  50.5  N. 


Moon*s  declination              14  17  33.2  S. 

Hourly  motion 

12  35.0  N. 

Sun's  equa.  hor.  parallax                  8.9 

Sun 

's  true  semidiameter 

16  11.7 

Moon's  equa.  hor.  parallax       54  29.3 

Moon's  true  semidiameter 

H  50- 1 

CIRCUMSTANCES  OF  THE  ECUPSE. 

jk 

h             m 

LonfpmdefiroB 
Greenwich. 

Ladtnde. 

0 

Eclipse  begins                      February  13 

n            US 

I  53-9 

137  45.9  w. 

58  32.5  S. 

Central  eclipse  begins                             13 

3  38.8 

117     0.7  E  . 

76  21.0  S. 

Central  eclipse  ends                               13 

5     8.5 

28  24.5  E  . 

41      4.5  S. 

Eclipse  ends                                           13 

6  53.2 

7  10.8  W. 

10  32.9  s. 

n. — A  Partial  Eclipse  of  the  Moon,  1896,  February  28,  invisible  at  Washington,  but 
visible  generally  in  Europe,  Asia,  and  Africa. 

ELEMENTS  OF  THE  ECLIPSE, 

d    h      m 

Greenwich  mean  time  of  <P  in  right  ascension,  February  28  8  15  40.4 


h      m       • 

Sun's  right  ascension        22  45  20.08 
Moon's  right  ascension     10  45  20.08 

Sun's  declination  7  54  21.3    S. 

Moon's  declination  7  16  18.4   N. 


Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Moon  enters  penumbra 
Moon  enters  shadoiV 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


8.9 
61   155 


Hourly  motion 
Hourly  motion 

Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


/ 


TIMES  OF  THE  PHASES, 

d      h      m 

February  28  5  14.4 

28  6  16.3 

28  7  45.8 

28  9  15.1 

28  10  16.7 


Greenwich  Mean  Time. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Contacts  of  Shadow 
with  moon's  limb. 


First 
Last 


Angles    of    position 
from  north  point 


85  to  E . 
30  to  W. 


The  moon  being  in  the  zenith 
in  longitude 

from  Greenwich 

88     3  E. 
44  56  E. 


•nd  in  latitude. 

7  51   N. 
6  59  N. 


Magnitude  of  the  eclipse  =  0.871,  (moon's  diameter  =  i.o). 


• 

\ 

>-4 

9.38 

] 

[36.15 

* 

0 

5^.7  N. 

I? 

30.7  S. 

16 

8.5 

16 

40-7 
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III. — A  Total  Eclipse  of  the  Sun^  1896,  August  8,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 


m 


Greenwich  mean  time  of  6  in  right  ascension,  August  8  16  37  19.7 

h 


m       • 

Sun  and  moon's  R.  A.         917  57-53 

Sun's  dechnation               ^5  44  23-4    ^- 

Moon's  declination            16  29  18.9   N. 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax      59  28.0 


s 


Hourly  motions     9.50  and  137.95 

Hourly  motion  o  43.6  S. 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


August 


d       h      m 

8  14  43.3 

8  15  53-2 

8  16  37.3 

8  18  25.3 

8  19  34.9 


Longitude  from 
Greenwich. 

32  22.3  E  . 

o  20.5  W. 

Ill  59.1   E  . 

179     5.9  W. 

i5«  34-5  E  • 


13  56.0  S. 

15  48.0 

16  11.4 


Latitude. 

47  46.8  N. 

62  51.5  N. 

65  17.9  N. 

20  8.5  N. 

3  29.2  N. 


IV. — A  Partial  Eclipse  of  the  Moon^  1896,  August  22,  visible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h      m     8 

Greenwich  mean  time  of  <P  in  right  ascension,  August  22  19  32  3.4 

h 


m       8 

Sun's  right  ascension        10  10  44.30 

Moon's  right  ascension     22  10  44.30 

Sun's  declination  11   15  37.3  N. 

Moon's  declination  10  38  44.8  S. 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax     55     4.2 


Hourly  motion 
Hourly  motion 

Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


8 
9.20 

II2.8I 

*  tt 

o  51.2  S. 

13  29.8  N. 
15  49.6 

14  59-6 


TIMES  OF  THE  PHASES, 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


m 


d   h 
August  22  16   6.7 

22  17  24.5 

22  18  57.5 

22  20  30.4 

22  21  47.9 


Greenwich  Mean  Time. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Contacts  of  Shadow 
with  moon's  limb. 


First 
Last 


Angles    of    position 
from  north  poinL 


loi  to  E  . 
153  to  W. 


The  moon  being  in  the  zenith 
in  longitude 

from  Greenwich 

81°  26  w. 
126  35  W. 


and  in  latitude. 

o  « 

II     7  S. 
10  26  S. 


Magnitude  of  the  eclipse  =  0.735  (moon's  diameter  =  i.o). 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the 
ccompanying  charts,  from  which,  by  means  of  the  dotted  lines,  may  also  be  found  the 
jreenwich  times  of  beginning  and  ending  for  any  place  within  fifteen  or  twenty 
ciinutes. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1896,  FEBRUARY  13. 

Co-crdinates  of 

Radios  of  Penumbra 

Centre    of    Shadow    on 

Direction  of  Axis  of  Shadow. 

and  Shadow 

Greenwich 
Mean 
Time. 

1 

1 

Fundamental  Plane. 

On  Fundamental  Plane. 

X 

y 

Logging 

Log  cos  ^ 

^ 

/ 

/' 

h       m 
I    50 

-0.78773 

—1.38730 

-9-36473 

+9.98803 

• 

23  53-4 

+0.57086 

+O.O24I 

2      0 

—0.71082 

1.35133 

9-36465 

+  9.98803 

26  23.4 

+  0.57088 

+0.024) 

10 

0.63391 

1.31535 

9-36458 

9.98804 

28  53.5 

0.57090 

0.024} 

20 

055700 

1-27937 

9-36451 

9.98804 

31  23.5 

0.57092 

0.024) 

30 

0.48009 

1.24338 

9-36444 

9.98804 

33  53-5 

0.57093 

0.024< 

40 

0.40318 

1.20739 

9.36436 

9.98805 

36  23.5 

0.57095 

0.0241 

50 

0.32628 

1.17139 

9-36429 

9.98805 

38  53.5 

0.57097 

0.024( 

1      3      0 

—0.24938 

-1-13538 

—  9.36422 

+  9.98806 

41  23.5 

+0.57098 

+0.024( 

10 

0.17249 

1.09937 

9.36415 

9.98806 

43  53.5 

0.57100 

0.024( 

1            20 

0.09560 

1.06335 

9.36407 

9.98806 

46  23.6 

O.57IOI 

0.024( 

30 

— O.O1871 

1.02732 

9.36400 

9.98807 

48  53.6 

0.57103 

0.025( 

40 

+0.05818 

0.99128 

9.36393 

9.98807 

51  23.6 

0.57104 

0.025c 

50 

0.13506 

0.95523 

9.36386 

9.98807 

53  53.6 

0.57105 

0.025c 

1     4    0 

+0.21 194 

— 0.91917 

-9-36378 

+  9.98808 

56  23.6 

+0.57106 

+0.0250 

1         ^0 

0.28882 

0.8831 1 

9.36371 

9.98808 

58  53.6 

0.57107 

0.0230 

20 

0.36570 

0.84705 

9.36364 

9.98808 

61  23.6 

0.57108 

0.0250 

30 

0.44258 

0.81098 

9-36357 

9.98809 

63  53-7 

0.57109 

0.0250^ 

.     40 

0.51946 

0.77491 

9-36349 

9.98809 

66  23.7 

0.571 10 

0.0250; 

50 

0.59633 

0.73883 

9-36342 

9.98810 

68  53.7 

0.571 1 1 

0.0250 

5    0 

+0.67320 

—0.70275 

-9-36335 

+  9.98810 

71  23.7 

+O.57112 

+O.0250( 

.        10 

1 

0.75006 

0.66666 

9-36328 

9.98810 

73  53-7 

0.571 13 

0.025 1( 

20 

0.82692 

0.63057 

9.36321 

9.9881 1 

76  23.7 

0.571 14 

0.0251 1 

!          30 

0.90377 

0.59447 

9-36313 

9.9881 1 

78  53.7 

0.57  "5 

0.0251: 

40 

0.98062 

0.55836 

9.36306 

9.98812 

81  23.8 

0.571 15 

0.0251: 

1         50 

1-05747 

0.52225 

9.36299 

9.98812 

83  53.8 

0.571 16 

0.0251: 

6     0 

+  I.I3431 

—0.48613 

—9.36292 

+9.98813 

86  23.8 

+0.571 16 

+0.0251; 

10 

I.21115 

0.45001 

9.36285 

9.98813 

88  53.8 

0.571 16 

0.0251 

20 

1.28798 

0.41389 

9.36277 

9.98813 

91   23.8 

0.571 17 

0.0251. 

30 

1. 36481 

0.37776 

9.36270 

9.98814 

93  53.8 

0.571 17 

0.0251. 

40 

I.44163 

0.34163 

9.36263 

9.98814 

96  23.8 

0.571 17 

0.0251 

i         50 

1.5 1845 

0.30548 

9.36256 

9-98815 

98  53.9 

0.571 18 

0.0251 

7    0 

1 

+  1-59527 

—0.26933 

—9.36249 

+9.98815 

loi  23.9 

+0.57118 

+0.0251 

1 

i 

,  Greenwich 

Log  A  Jp 

Log  A^ 

Log  A  fi 

Log  Tangent 
Con 

s  of  Angles  ol 
es — 

Mean 

for 

for 

for 

Time. 

X  Minute. 

I  Minute. 

X  Minute. 

Penumbra. 

1        Shadov. 

1 

h        ui 
I       0 

+    7.8861 

+    7.5555 

+  I.1761 

+  7.67540 

1  +7.6732 

1      2      0 

7.8860 

7.5560 

I.1761 

7.67540 

7.6732 

3     0 

7.8859 

7.5565 

I.1761 

7.67539 

7.6732 

4     0 

7-8858 

7.5569 

I.1761 

7.67539 

t        7.6732 

5     0 

7.8857 

7.5573 

I.1761 

7.67539 

1        7.6732 

6    0 

7.8856 

7.5577 

I.1761 

7.67538 

.        7.673^ 

7     0 

+    7.8854 

+    7.5581 

+  I.1761 

+  7.67538 

+7.673' 

1 

1 

Note. — Geographical  positions,  centre  line,  &c.,  are  not  given  for  this  eclipse. 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

1 

OF  THE  SUN, 

1896,  AUGUST  8. 

Co-ordiiuitM  of 

Radios  of  Paaonbrs 

C«iitre    of    Shadow    00 

Diracdoo  of  Ads  of  Shadow. 

and  Shadow 

GrMOwich 
Me«n 

TUd«. 

FniMUnieiiUl  PUn*. 

On  PDndamentaJ  PUimu 

X 

/ 

Logiiii^ 

Loceot^ 

^ 

/ 

/' 

h      m 

14  40 

— I.OI5IO 

+  1. 19269 

+9.43396 

+9-98335 

• 

ai8  40.7 

+0.53912 

—0.00675 

5° 

0.92858 

II5563 

9-43390 

9.98336 

221  10.7 

0.53912 

aoo676 

15    0 

~  0.84206 

+I.II857 

+943385 

+9.98336 

223  40.8 

+0.539" 

— aoo677 

10 

0.75554 

I.08I49 

9.43380 

9.98336 

226  10.8 

0.53910 

0.00678 

30 

0.66902 

1.04440 

9-43375 

9-98337 

228  40.8 

0.53909 

0.00679 

|o 

0.58249 

1.00730 

9-43370 

9*98337 

231  10.9 

0.53908 

0.00680 

40 

0.49597 

0.97020 

943365 

9.98338 

233  40.9 

0.53907 

0.00681 

SO 

0.40945 

0.93309 

9-43359 

9.98338 

236  10.9 

0.53906 

aoo682 

16    0 

—0.32293 

+0.89597 

+9-43354 

+9.98339 

238  40.9 

+0.53905 

—0.00683 

10 

0.23641 

0.85884 

9-43349 

9.98339 

241    II.O 

0.53904 

0.00684 

30 

0.14989 

0.82 1 71 

9-43344 

9.98340 

243  41.0 

0.53902 

0.00685 

30 

—0.06338 

0.78457 

9-43339 

9.98340 

246   XI. 0 

0.53901 

0.00687  1 

40 

+0.02313 

0.74742 

9-43334 

9.98341 

248  41.0 

0.53899 

0.006H8 

50 

0.10964 

0.71026 

943329 

9.98341 

251    IX. X 

0.53898 

0.00689 

'   17    0 

+O.I96I5 

+0.67309 

+9-43324 

+9.98342 

253  4I.I 

+0.53896 

— aoo69i 

10 

0.28266 

0.63592 

9.43318 

9.98342 

256    II. X 

0.53895 

0.00692 

20 

0.36917 

0.59874 

9-43313 

9.98342 

258  41.2 

0.53893 

o.oofM^4 

1         30 

0.45568 

0.56155 

9-43308 

9.98343 

261    1 1.2 

0.53891 

0.00696 

40 

0.54218 

0.52435 

943303 

9.98343 

263   41.2 

0.53889 

0.00698 

SO 

0.62868 

0.48714 

9.43298 

9.98344 

266    II. 2 

0.53887 

0.00700 

t8     0 

+0.7I5I8 

+0.44993 

+943293 

+9-98344 

268   41.3 

+0.53885 

— 0.00702 

10 

0.80168 

0.4I27I 

9.43287 

9.98344 

271    II.3 

0.53883 

0.00705 

30 

0.88817 

0.37549 

9.43282 

998345 

273   41-3 

0.53881 

0.00707 

30 

0.97466 

0.33826 

9.43277 

998345 

276    1 1.4 

0.53879 

0.00709 

40 

I.06II5 

0.30102 

9.43272 

998345 

278   41.4 

0.53877 

0.00712 

1          *° 

X.  14763 

0.26377 

9.43267 

9.98346 

281    1 1.4 

0.53875 

0.00713  1 

19     0 

+  I.234IX 

+0.22652 

+9.43261 

+9.98346 

283   41.4 

+0.53872 

—0.00715 

;     »o 

1.32058 

0.18926 

9-43256 

9.98346 

286    1 1.5 

0.53870 

0.00718 

1         ao 

•  1.40705 

O.I5I99 

9.43251 

998347 

288   41.5 

0.53867 

0.00720 

30 

I-4935I 

O.I  1472 

9.43246 

9.98347 

291    11.5 

0.53865 

0.00723  - 

40 

+  1-57997 

+0.07744 

+9.43240 

+9.98347 

293   41-5 

+  0.53862 

—0.00725 

Grmmawkh 

Loc  Ax 

Lot 

^y 

Loc  A  fi 

Loc  Tuifetiti 

1  of  AbcIm  of 

Mean 

for 

f< 

>r 

for 

K-VfU 

Tinm. 

1  If  inat*. 

I  ML 

ante. 

t  Minota. 

PraoniDra. 

Sb»How. 

k        m 
14      0 

+    7-9371 

-  7 

.5683 

+  1. 1762 

+  7.66406 

+  7.66190 

15      0 

79371 

7 

.5691 

1. 1 762 

7.66407 

7.66190 

16      0 

7-9371 

7 

-5697 

1. 1762 

7.66407 

7.6<)n/> 

17       0 

79371 

7 

.5702 

1. 1762 

7.66407 

7.66  !(/> 

18       0 

7.9370 

7 

•5707 

1.176a 

7.66408 

7.6^)19 1 

19      0 

7.9369 

7 

•5712 

1. 1762 

7.66408 

7.66191 

20      0 

+  79367 

-  7 

.5717 

+  1. 1762 

+  7.66408 

+  7.66191 
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PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 

> 

OF  THE  SUN, 

1896,  AUGUST  8. 

Greenwich 
Mean 
Time. 

Northern  Limit 

of 
Shadow  Path. 

Central  Line. 

Southern  Limit 

of 
Shadow  Path. 

Daradon 

of 
Totality 

on 

Central 

Line. 

Latitude. 

LoDKitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

0       » 

e 

0       » 

e        f 

e 

0      t 

m      8 

Limits. 

+63  10.6 

0  57-4  W. 

+62  51.5 

0  20.5  w. 

+62   18.2 

0  49.2  E. 

ijh  53m 

67  20.0 

12    0.9  E. 

67  46.1 

17  23-6  E. 

68  12.2 

22  46.3 

X  34-7 

16      0 

+71  24.3 

34  53-6 

+71     3-8 

38  31-8 

+70  43.3 

42   lO.O 

I  47-9     1 

5 

72  43-4 

52  16.0 

72    6.2 

54  55-9 

71  29.0 

57  35.8 

I  57-7 

10 

72  51.5 

66  59.0 

72    5.8 

68  45.2 

71  20.1 

70  314 

2    5-5 

15 

72  16.7 

79  18.5 

71  27.1 

80  18.6 

70  37-5 

81  18.7 

2  12.2 

20 

71  15.0 

89  27.1 

70  24.4 

89  51. 1 

6933.8 

90  151 

2  17-9 

25 

69  56.0 

97  44-6 

69    5.8 

97  43-6 

68  15.6 

97  42.6 

2  22.7 

30 

+68  26.2 

104  34.3 

+67  37.6 

104  15.5 

+66  49.0 

103  56.7 

2  26.9 

35 

66  50.4 

no  18. 1 

66    3.6 

109  45.1 

65  16.8 

X09  12. 1 

2  30.6 

40 

65    9.6 

115    5.9 

64  24.9 

. 114  22.7 

63  40.2 

"3  39-8 

2  33-9 

45 

63  26.7 

119  13*1 

62  44.1 

118  23.3 

62    1.5 

"7  33.5 

2  36.5 

50 

61  41.9 

122  45.7 

61     1.4 

121  51.8 

60  20.9 

120  57.9 

2  38.5 

55 

59  56.4 

125  54.1 

59  179 

124  57.2 

58  39-4 

124    0.3 

2  40.0 

17      0 

+58  10.2 

128  41.6 

+57  33.6 

127  42.7 

+56  57.0 

126  43.8 

2  41. 1 

5 

56  23.5 

131  13-8 

55  48.8 

130  135 

55  M'l 

129  13.2 

2  41-7 

10 

54  36-4 

133  331 

54    3-5 

132  31.9 

53  30.6 

131  30.7 

2  41.8 

15 

52  48.9 

135  43-3 

52  17-7 

134  41-5 

51  46.5 

133  39-7 

2  41-4 

20 

51    0.8 

137  46.0 

50  31-3 

136  43.8 

50    1.8 

135  41  6 

2  40.6     1 

25 

49  12.1 

139  43.4 

48  44.2 

138  40.9 

48  16.3 

137  38.4 

2  39-3 

1 

30 

+47  22.5 

141  37.4 

+46  56.1 

140  34.7 

+46  29.7 

139  32.0 

2  37.6     ' 

35 

45  31-9 

143  30.5 

45    7-1 

142  27.5 

44  42.3 

141  24.5 

2  35-4     ' 

40 

43  39-9 

145  24.1 

43  16.6 

144  20.8 

42  53.3 

143  17-5 

2  32.7     1 

45 

41  46.0 

147  19.8 

41  24.3 

146  16. 1 

41    2.6 

145  12.4 

2  29.5     J 

50 

39  49-6 

149  19.6 

39  29.5 

148  15.5 

39    9-4 

147  11.4       ' 

2  25.8      i 

55 

37  49.9 

151  27.7 

37  31.5 

150  22.4 

37  I3-I 

149  17. 1 

2  2X.6      1 

18      0 

+35  46-2 

153  462 

+35  29.7 

152  39-1 

+35  13.2 

151  32.0 

1 
2  16.7      1 

5 

33  36.8 

156  21.3 

33  22.5 

155  11*8 

33    8.2 

154    2.3 

2  Il.O      • 

10 

31  18.9 

159  22.0 

31     7-3 

158    8.4 

30  55-7 

156  54,8 

2    4-5 

15 

28  47.0 

163    6.9 

28  39.4 

161  46.0 

28  31.8 

160  25.1 

1 56.9 

20 

25  48.4 

168  19.3  E. 

25  47-7 

166  40.7 

25  47-0 

165    2.1 

146.5  1 

25 

21  18.3 

177  10.5  E. 

22  22.3 

171  59.8  E. 

1 28.1  ' 

1 

Limits. 

+20  40.0 

178  44.8  w. 

+20    8.5 

179    5-9  W. 

+19  34.6 

179  29.3  W. 

y 


\ 
I 


\;    .'    . 


.\ 


ANNULAR  E CLIPS] 


Note,     'Ihrlinars  ofivQinnir 


FEBRUARY  13™  1896. 


'iJt^  are  enfjressed  in  GrrrnwUh  Mean  Thne. 
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WASHINGTOh 

I  ME 

THE 

:an  time. 

PHASES  OF 

MOON. 

NawMooo. 

First  Quarter. 

Foil  Moon. 

Last  QttUlOT. 

1                             d     b     n 

i 

1 

d      b      n 

d     b     m 

d      h      m 

January         6  22  16.7 

January       14     5  11.2 

January       22     9  54.1      January       29  15  47.1 

February       5     7  29.8 

February    12  23     4^ 

February     21     4     6.4      February     28     2  43.1 

March             5  18  20.7 

March          13   17  39.7      March          21   18  48.5  :  March          28  12  13.3 

April               4     7  15.9 

April            12  11    14.6      April            20     5  38.5  1  April             26  20  39.0 

May                3  22  17.0 

May             12     2  38.4      May              19  13  12.8  '  May              26     4  48.3 

June               2  14  54X> 

June             10  15  34.6 

June             17  18  32.4     June             24  13  46.7 

July                2     8  15.0 

July              10     2  26.8 

July               16  22  56.x   .  July               24     0  36.9 

August           I     I  26.1 

August          8  11  53.6 

August         15     3  54.3     August         22  13  56.2 

August         30  17  47^) 

September   6  20  35.1 

September  13  11     1.3      September  21     5  41. i 

September  29     8  50.3 

October        6     5  lo.o 

October        12  21  39.2     October        20  23     9.2 

October        28  22   X2«4 

November    4  14  18.8 

November    11   12  32.4      November    19   17   16.7 

November    27     9  35,5 

December    4    0  42.8 

December    ix     7  21.1 

Dec< 
>  GRE 

ember    19   10  57.1 

December    26  19    0.4 

PERIGEE.  APOGEE.  ANE 

LATEST  LIBRATION. 

'                    PerigM. 

Apoge*. 

GreaiatC  Ubratioa. 

d      b 

d      h      1                              d      b     m 

d     b     m 

January              3  xi.o 

January              19  11.3     January      zx   xi     0  £. 

January      25  X4  49  W. 

January            31     8.8 

February           x6     2.9      February     7     2  50  E. 

February   22  20  50  W. 

February          28  18.3 

March                14     8.3  !  March          5  24  11  E. 

March        22     3  28  W. 

March               28     6.3 

April                  10  X0.6     April            3     6  14  E. 

April           19     4  20  W. 

1  April                 25  16.1 

May                     7  22.6 

May               X   12  23  E. 

May            x6  X2  la  W. 

May                  23  18.2 

June                     4  15.5 

May            29  13  46  E. 

June            XI  20    4  W. 

June                  19  22.2 

July                      2  10. 1 

June           26     5    0  E. 

July              8X555W. 

July                   15    0.9 

July                    30    4.7     July            23     2  32  E. 

August         5     6     7  W. 

,  August              xz     1.3 

August               26  21.4      Auf;ust        18     9  38  E. 

September  2     6  44  W. 

'  September         8     2.8 

September         23     9.7  ]  September! 4  X5  22  E. 

Scpteraber3o  12  27  W. 

1  October              6  12.0 

October              20  12.9  ;  October      12   15  22  E. 

Octol>er      28  18  17  W. 

November          3  23.7 

November          16  16.4  i  N<>veml)er    9  2x  30  E. 

November  25  15  43  W. 

.  I>cceml>er           2     9.3 

December          14     6.9  1  December    8     3  23  E. 

December  22     8  26  W. 

■  December         30     7.3 

1 
3RAT 

FORMULiE  FOR  THE  LIl 

ION  OF  THE  MOO 

>N. 

1 

Pat  /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (=1     28'.8  ). 

1 

Q.  the  mean  longitude  of   the  moon's  ascending  node,  (see  page  378) 

,  Of  the  mean  loogitnde 

of  the  descending  node  of  the  moon's  equator. 

C.  the  angle  at  the  centre  of   the  moon's  disk  made  by  a  lonar   mer 

idian  with  the  drde  of 

declination,  counted  from  north  to  east  on  the  apparent  disk. 

X,  p,  a\  i'  the  apparent  longitude,  latitude,  right  ascension,  and  declination 

of  the   moon«  corrected 

for  parallax, 

X',  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  ec 

|oator  from  its  descend- 

ing node,  Q, 

i.^,Q*,(l*  the  quantities  defined  on  page  276.  where  their  values  for  the  yea 

er  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  an^ 

f  time,  by  means  of  the 

following  formulae,  in  connection  with  the  tables  given  on  pages  276  and  27; 

r;— 

A  X  «  ^  o'.57  tin  2  (Q  -A) 

a  =  sin  /  coa  ( Q  —  A  ) 

Sf€  iabli,  page  27^ 

r. 

tan/^=tan/8in(Q  —  A) 

A'  =  X-fAA  +  *A 

The  libration  in  latitude         a  i  e=  ^  ^  /} 

The  libration  in  longitude      =  /  s  X'  »   f 

.iD  C  -  Sin  .•  =°"  <^'  -+  -^  -  "  ^  -  ^  .in  .  S™  (•' : 

cos  0                                             cos 

27 


4te 


OCCULTATIOXS,  1896. 


,' 


OOOULTATIONS,  1896.  419 


420  0CCULTATI0N8,  1896. 


OCCULTATIONS,  1896.  421 


422  OCCtJLTATIOXS,  1890. 


OCCTTLTATIONR,  1896.  423 


424  OCCULT  ATIONS,  1896. 


OCCULTATIONS,  1896.  425 


426  OCCULTATIONS,  1896. 
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OCCULTA  TIONS,  1896. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Lii 
Pai 

» 

Red'ns  from 

Name. 

Mag. 

1896.0. 

Apparent 
Decimation. 

Washinij^ton 
Mean  Time. 

Hour  Angle 
// 

Y 

x' 

y 

N 

A  ^  • 

Aa 

^a 

8 

n 

0       * 

d     h     m 

h     m 

c 

83  Virgin  is 

6.0 

+2.66 

-19.4 

-15  39.7 

a«    5  35  5 

-  5  41.7 

+0.8149 

0.5645 

-0.2517 

+7^ 

85  Virginis 

6.5 

2.66 

19.4 

15   15.0 

6     3.2 

-  5  150 

+0.2935  '  0.5648 

0.2508 

+5-1 

B.  A.  C.  4722 

5.8 

2.73 

19.2 

17  43.2 

18  22.5 

+  6  36.6 

-0.2367   0.5727 

0.2291 

+2^ 

B.  A.  C.  4923 

73 

2.83 

18.4 

20  57.0 

27  II     9.2 

-  I   15.7 

-0.5995  1  0.5826 

0.1925 

+  I 

42  Librae 

57 

2.91 

16.2 

23  29.1 

38     3  48.5 

-  9  16.3 

-0.9313 

0.5909 

0.1482 

-23 

B.  A.  C.  5197 

6.0 

+2.92 

-15.8 

-24  23.7 

5  55  0 

-  7  M  9 

-0.3313 

0.5917 

-0.1422 

+  9 

h  Scorpii 

5.3 

2.94 

155 

25  26.4 

7    52:1 

-  5  22.6 

+04433 

0.5923 

01365 

+5C 

A*  Scorpii 

52 

2.93 

15-4 

25     1-3 

8  52.8 

-  4  24.4 

-0.1117 

0.5924 

01336 

+2C 

B.  A.  C.  5253 

5.8 

2.92 

155 

24  137 

9    0.0 

-  4  175 

-0.9221 

0.5928 

0.1332 

-24 

B.  A.  C.  5255 

6.0 

2.93 

15.3 

25     64 

9    6.3 

-  4  11.5 

-0.0567 

0.5928 

0.1329 

+2j 

3  Scorpii 

6.7 

+2.93 

-15.4 

-24  56.4 

9  16.8 

-  4     1-4 

-0.2468 

0.5928 

-0.1324 

+15 

4  Scorpii 

6.3 

2.95 

152 

25  57  9 

9  35  I 

-  3  43  8 

+0.7372 

0.5928 

0.1314 

+63 

B.  A.  C.  5314 

57 

2.94 

14.8 

25  34  7 

12  34  5 

-  0  51.8 

-0.0284 

0.5936 

0.1225 

+23 

B.  A.  C.  5347 

6.0 

2.96 

14.4 

26     3.0 

14  22.4 

+  0  51.7 

+0.2291 

0.5941 

0.1 170 

+3^ 

a  Scorpii 

3.4 

293 

14.0 

25  20.8 

19  20.0 

+  5  370 

-1.0230 

05943 

0.1017 

-34 

a  Scorpii 

1.2 

+2.94 

-13-4 

-26  12.3 

22  25.3 

+  8  34.7 

-0.4585 

0.5957 

-0.0920 

-  2 

r  Scorpii 

32 

2.97 

12.7 

28     0.2 

29    0  49.9 

+10  53.2 

+ 1. 1440 

0.5958 

0.0845 

+62 

B.  A  C.  5800 

6-5 

2.91 

10.5 

26  51.8 

15  19.7 

-I-  0  47.0 

-0.8995 '  0.5946 

0.0380 

-31 

43  Ophiuchi 

5-8 

2.92 

9.7 

28     2.7 

18  45.8 

+  4     4.71  +0.1939  1  0.5936 

-0.0269 

+27 

3  Sagittarii 

4-^ 

2.87 

8.0 

27  47-6 

30    4     0.2 

-II     3.6  1  -0.1780  1  0.5903 

-K).0026 

+  5 

B.  A.  C.  6127 

51 

-•-2.83 

-6.5 

-28  28.2 

II  552 

-  3  27.8  '  +0.6383  '  0.5860 

+0.0270 

+55 

B.  A.  C.  6194 

51 

-1-2.77 

-  6.2 

-27     4.9 

15  50.7 

+  0  18.3  i  -0.6674    0-5837 

+0.0390 

-18 

MAY. 

^  Sagittarii 

3.7 

+2.68 

-  42 

-27     6.0 

1     2  48.9 

+10  50.7 

1 
-0.0486   0.5758 

+0.6709 

+18 

a  Sagittarii 

23 

2.63 

3.7 

26  25.5 

6  43  5 

-  9  23.7 

-0.4565   0.5728 

00816 

-  2 

V'  Sagittarii 

5-4 

2.53 

2.6 

25  26.1 

15     6.4 

-  I   19.8 

-0.7201  1  0.5656 

0.1035 

-14 

h\  Sagittarii 

5-7 

2.43 

1-4 

24  56.8 

23  47-8 

+  7     2.5 

-0.2450 

0.5580 

0.1247 

+13 

A«  Sagittarii 

4-7 

+2.43 

-  1.3 

-25     6.8 

%    0     4.9 

+  7  18.9 

-0.0317 

0.5577 

+0.1253 

+24 

4  Capricorn i 

6.1 

2.15 

+  0.4 

22     7.9 

18  28.0 

+  I     3-5 

-0.5330 

0.5403 

0.1640 

+  3 

B.  A.  C.  7049 

6.5 

2. II 

1-4 

22  44.2 

23  46.2 

+  6  II. I 

+1.0100 

0.5355 

0.1736 

+67 

20  Capricorn i 

6.3 

1.88 

2.0 

19  26.3 

3  14  12. 1 

-  3  509 

+0.1423 

0.5225 

0.1968 

+42 

Q  Capricorni 

4.1 

1.82 

1.7 

17  38.8 

17  20.8 

-  0  48.1 

-1.1710 

0.5195 

0.2012 

-32 

30  Capricorni 

5  5 

-1-1.77 

+  2.8 

-18  25.3 

23  20.0 

+  5     0.1 

+0.8960   0.5147 

+0.2090 

+72 

31  Capricorni 

6.7 

1.76 

2.6 

17  53  9 

23  29.6 

+  5     9.5 

+0.3620  1  0.5146 

0.2092 

+46 

I  Capricorni 

4.4 

1.71 

2.6 

17  i6.6 

4     1  31.0 

+  7     7.0 

+0.1123  1  0.5133 

0.21 17 

+42 

42  Capricorni 

5.6 

1.58 

2.7 

M  30.7 

II  29.7 

-  7  12.0 

-0.7297   0.5056 

0.2229 

0 

44  Capricorni 

6.1 

1.57 

2.8 

14  52.5 

12  16.8 

-  6  26.3 

-0.1584 

05053 

0.2238 

+30 

45  Capricorni 

6.3 

+1.57 

+  3.0 

-15  136 

12  46.7 

-  5  57-2 

+0.3386 

0.5051 

+0.2243 

+56 

/i  Capricorni 

52 

1.51 

3.1 

14     2.4 

17  39  2 

-  I  13.2 

+0.1459  j  0.5019 

0.2289 

M7 

e^  Aquarii 

6.8 

1.38 

3-3 

II   19.8 

5    2  56.6 

+  7  48.4 

-0.6643 !  0.4963 

0.2366 

+  6 

^  Aquarii 

5-6 

I  39 

33 

12     4.5 

2  59  3 

+  7  51.0 

+0.1647   0.4963 

0.2366 

+49 

B.  A.  C.  7740 

7.0 

1-37 

33 

II  34.6 

3  53.8 

+  8  44.0 

-0.1702 

04957 

0.2372 

+32 

40  Aquarii 

7.0 

+1.38 

+  36 

-12  26.3 

4  30.6 

+  9  19.7 

+0.9245 

0.4943 

+0.2379 

+78 

67  Aquarii 

6.4 

115 

33 

7  30.3 

21     1.2 

+  I  23.2 

-0.4929 

0.4883 

0.2477 

+17 

B.  A  C.  7986 

59 

1.07 

33 

5  22.4 

«     3  45  5 

+  7  56.5 

-0.9833 

0.4860 

0.2504 

-10 

B.  A  C.  7993 

6.6 

1,06 

33 

5  21.9 

4  57  2 

+  9    6.3 

-0.8790 

0.4859 

0.2505 

-  3 

B.  A.  C.  8017 

6.1 

1.04 

3-5 

5  16.2 

7  21.3 

+11  26.6 

-0.3796 

0.4851 

0.2520 

-24 

B.  A.  C.  8094 

5-4 

40.96 

4  3.8 

-  4     36 

15  22.1 

-  4  45.4 

+0.3101 

0.4834 

+0.2542 

+60 

II  Piscium 

6.4 

0.88 

39 

2  21.7 

23  19  5 

+  2  59.4 

+0.4563 

0.4826 

0.2554 

+70 

12  Piscium 

6.8 

0.87 

3-7 

1  36.4 

23  21.6 

+  3     1.4 

-0.3714 

0.4826 

0.2556 

+25 

13  Piscium 

6.4 

0.86 

38 

I  39  5 

7    0  46.0 

+  4  23.6 

+0.0462 

0.4826 

0.2556 

+46 

14  IMscium 

59 

0.85 

39 

-  I  49  2 

2       I.O 

+  5  36.6 

+0.5434 

0.4825  i 

0.2558 

1^76 

1  21  Piscium 

1 

5-8 

+0.76 

+  3.8 

+  0  30.0 

10  49.8 

-  9  48.4 

+0  2256 

0.4823 

+0.2561 

+56 

OCCULTATIONS,  1896. 
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OCCULTATIONS,  1896. 


ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS. 

MAY 

The  Star's 

At  Conjunction  in  R.  A. 

Lin 
Par; 

1 

1 

Ked'ns  from 

! 

1 

Name. 

Mag. 

1896.0. 

'    Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
// 

y 

x' 

y 

v. 

-    — 

,  ^ 

Ad 

t 

i 

s 

tt 

0       f 

d     h 

in 

li     m 

; 

49  Leon  is 

6.0 

+  1.91 

-  7  7 

+  9   11.2 

10  23 

47.6 

-  6  46.6 

-0.3810     0.5322 

-0.2661 

+24 

37  Sex  tan  lis 

6.3 

195 

9.2 

6  55.1 

ao   5 

2.2 

-  I  42  3 

+0.5156     0.5315 

0.2703 

+75 

38  Sextantis 

7.8 

1.96 

93 

6  53  5 

5 

36.8 

-  I     8.8 

1     +03869     0.5314 

0.2707 

+66 

56  Leon  is 

6.0 

2.00 

97 

6  44.2 

9 

44.6 

+  2  51.0 

-0.5803  ,0.5311 

02735 

+14 

c  Leonis 

53 

2.02 

lO.O 

6  39  4 

II 

591 

+  5     I.I 

-I.II3O'  0.5310 

0.2748 

-18 

75  Leonis 

5.7 

+2.05 

-12. 1 

+  2  34  7 

19 

509 

-II  22.4 

+0.8290     0.53 11 

-0.2787 

+90 

76  Leonis 

6.3 

2.05 

12.2 

2  130 

20 

376 

-10  37.2 

+0.9770     0.531  I 

0.2792 

+90 

79  Leonis 

6.0 

2.08 

12.5 

I  58.5 

23 

33 

-  8  16.2 

+0.5426  '  0.531  I 

02799 

+77 

83  Leonis 

6.5 

2.10 

12.1 

3  34  6 

23 

542 

7  27.0 

-1.3090,0.5311 

0.2800 

-34 

r  Leonis 

5-1 

2.12 

12.2 

+  3  25.5 

21   0 

538 

-  6  29.4 

-1.4340     0.5311 

0  2802 

-57 

B.  AC.  4134 

6.3 

+2.32 

-16. 1 

-  3  22.9 

%%  0 

29.8 

-  7  39  6 

-1.2300     0.5370 

-0.2798 

-27 

X  Virginis 

52 

2.38 

17.9 

7  25.7 

10 

12.2 

+  I  43  3 

+0.1  179     0.5414 

02753 

+48 

28  Virginis 

7.0 

2.40 

17.8 

6  56.0 

II 

26.5 

+  2  55  1 

-07155      05428 

0.2746 

-  5 

V'  Virginis 

5.2 

245 

18.5 

8  58.8 

17 

31 

+  8  20.3 

-0.2045  •■  0.5444 

0.2706 

+31 

g  Virginis 

59 

2.51 

18.9 

ID    II. 4 

23 

7.6 

-  9  477 

-0.6262  I  0.5479 

0.2653 

+  9 

50  Virginis 

6.3 

+2.52 

-18.8 

•  -  9   46.8 

23 

57-4 

-  8  59  7 

-1.2540!  0.5484 

-0.2645 

-33 

1  Virginis 

57 

2.60 

19.5 

12    10.3 

23    7 

26.2 

-  I  46.6 

-0.8200  '  0.5534 

0.2563 

-  3 

75  Virginis 

6.0 

2.63 

20.0 

14    50.0 

10 

57 

+  0  47.3 

+  I.I530'  0.5547 

0.2530 

+75 

83  Virginis 

6.0 

2.70 

20.2 

15  397 

15 

6.8 

+  5  37  6 

+0.7249  I  0.5582 

0.2462 

+74 

85  Virginis 

6.5 

2.70 

20.1 

15  150 

15 

35  I 

+  6     4.9 

+O.I99I  1  0.5588 

0.2456 

+48 

13.  A.  C.  4722 

5.8 

+2.85 

-20.1 

-17  43  2 

24    4 

9.6 

-  5  48.2 

-0.3037      0.5675 

-0.2247 

+20 

B.  A.C.4923 

73 

309 

20.0 

20  57.0 

21 

11.7 

+  10  35.0 

-0.6203  ,  0.5797 

0.1889 

0 

42  Librai 

57 

3.26 

17.6 

23  29.1 

25  M 

597 

+  2  43.0 

-0.9082  ,'  0.5899 

01454 

-22 

B.  A.C.5197 

6.0 

330 

173 

24  23.7 

16 

6.9 

+  4  45  0 

-0.2990     0.5910 

0.1398 

+11 

h  Scorpii 

53 

3  34 

17.1 

25  26.4 

18 

45 

+  6  37.9 

+0.4814      0.5919 

01339 

+52 

A'^  Scorpii 

52 

+334 

-169 

-25     1.3 

19 

54 

+  7  36.2 

-0.0736 ;  0.5924 

-0.1  iog 

+22 

B.  AC.  5253 

58 

332 

16.9 

24  137 

19 

12.7 

+  7  43-2 

-0.8845  0.5926 

0.1306 

-22 

B.  A.  C.  5255 

6.0 

334 

16.9 

25     6.4 

19 

19.0 

+  7  49  3 

-0.0167  0.5926 

0.1304 

+25 

3  Scorpii 

6.7 

3  34 

16.9 

24  56.4 

19 

295 

+  7  59  4 

-0.2241  0.5926 

0.1297 

+14 

4  Scorpii 

6.3 

3.36 

16.9 

25  57  9 

19 

479 

+  8  17. 1 

+0.781 1 '  0.5927 

1 

0.1287 

+64 

B.  AC.  5314 

5.7 

+3.37 

-16.4 

-  25  34  8 

22 

47.8 

+  11     9.5 

+0.0234  1 0-5940 

-0.1200 

+26 

B.  A.  C.  5347 

6.0 

340 

16.1 

26     3.1 

26     0 

358 

-II     6.8 

+0.2847  0.5947 

0.1146 

+39 

tr  Scorpii 

34 

3.41 

15.3 

25  209 

5 

336 

-  6  21.3 

-0.9550 '  0.5964 

0.0994 

-29 
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2.51 

11.5 

26  24.0 

23 

I.I 

— 

2  59  3 

-  0  9736 

0.6057 

0.0272 

-37 

-90 

38  Ophiuchi 

6.7 

+2.55 

"I0.5 

-26  31. 1 

23 

311 

— 

2  30.6 

-  0.8674 

0.6056 

-0.0255 

-31 

-90 

43  Ophiuchi 

58 

2.61 

10.5 

28     2.7 

7 

I 

349 

— 

0  32.0 

+0.6162 

0.6053 

-0.0187 

+53 

-  8 

3  Sagittarii 

4  6 

273 

9.2 

27  47-7 

10 

30.9 

+ 

8     1.2 

+0.3324 

0.6019 

+0.0107 

+33 

-24 

B  A.  C.  6127 

51 

2.85 

8.1 

28  28.2 

18 

10.3 

— 

8  38.6 

+ 1. 1950 

05974 

00354 

+62 

-38 

B.  A.C.6I94 

51 

2.86 

7.1 

27     49 

21 

58.0 

— 

5     0.3 

-0.0541 

05947 

0.0472 

+15 

47 

^  Sagittarii 

3.7 

+302 

-  5-2 

-27     6.0 

8 

8 

350 

+ 

5  10.7 

+0.6389 

0.5869 

+0.0789 

+58 

-  7 

c  Sagittarii 

2.3 

306 

44 

26  25.6 

12 

22.2 

+ 

8  48.9 

+0.2699  0.5806 

0.0897 

+36 

-28 

,    V>  Sagittarii 

54 

3M 

2.6 

25  26.2 

20 

293 

•• 

7  230 

+0.0721 

0.5757 

0.1115 

+28 

-39 

1    x^  Sagittarii 

54 

3.18 

1.6 

24  42.7 

9 

0 

28.1 

— 

3  33  2 

-0.2136 

0.5722 

0 1214 

+14 

-56 

1    ;t'  Sagittarii 

6.3 

317 

1.6 

24  37- 1 

0 

30.8 

— 

3  30.7 

-0.3049 

0.5720 

0.1216 

+10 

-62 

)^  Sagittarii 

56 

+3.16 

-  1-4 

-24  10. 1 

0 

343 

— 

3  27.3 

-0.7647 

0.5718 

+0.1216 

-15 

-90 

h}  Sagittarii 

5-7 

323 

0.8 

24  56.8 

4 

54.7 

+ 

0  43  3 

+0.5944 

0.5679 

0.1323 

+59 

-10 ' 

h'^  Sagittarii 

47 

326 

0.8 

25    6.8 

5 

11.3 

+ 

0  59  3 

+0.8035 

0.5675 

0.1329 

+65 

+  2, 

53  Sagittarii 

6.7 

3.22 

-  0.1 

23  39.9 

6 

31  3 

+ 

2   16.3 

-0.5172 

0.5661 

0.1361 

0 

-78 

B.  A.  C.  6727 

6.2 

323 

0.0 

23  40.0 

6 

38.8 

+ 

2  23.5 

-04999 

0.5658 

0.1363 

+  I 

-761 

4  Capricorni 

6.1 

+3.38 

+  3-5 

-22     7.9 

23 

2.1 

— 

5  48.5 

+0.4217 

0.5493 

+0.1708 

+53 

-20I 

1  19  Capricorni 

6.1 

3.48 

7.9 

18  18.9 

10 

15 

58.4 

+10  33.5 

-0.4688 

05325 

0. 1988 

+  10 

-73 

'  20  Capricorni 

6.3 

352 

8.1 

19  26.2 

18 

14.0 

— 

11   153 

+1.1760 

0.5306 

0.202 1 

+71 

+27 

1  21  Capricorni 

6.4 

3-49 

8.7 

17  56.1 

18 

51.6 

— 

10  38.9 

-  0.2925 

0.5299 

0.2030 

+20 

-60 

'     d  Capricorni 

41 

350 

91 

17  38.7 

21 

17.8 

— 

8  17  4 

-0.1030 

0.5276 

0.2063 

+30 

-49 

29  Capricorni 

5.7 

+350 

+10.7 

-15  36.0 

11 

2 

54 

— 

3  38.9 

-1.2810  j  0.5234 

+0.2123 

-42 

-^90 

I  Capricorni 

44 

357 

10.6 

17   16.4 

5 

159 

— 

0  34  3 

+ 1. 1880 

0.5206 

0.2162 

+73 

+28 

42  Capricorni 

56 

3  59 

130 

14  305 

15 

0.2 

+ 

8  52.2 

+03819 

0.5128 

0.2263 

+59 

-23 

44  Capricorni 

6.1 

3.61 

133 

14  52.3 

15 

46.2 

+ 

9  36.8 

+0.9456 

05123 

0.2272 

+75 

+  8. 

fi  Capricorni 

52 

3.66 

143 

14     2.3 

21 

1.3 

— 

9  17  2 

+1.2560 

0.5087 

0.2318 

+76    +33 

^'  Aquarii 

6.8 

+367 

+  16.5 

-II   19.6 

12 

6 

6.6 

— 

0  28.1 

+0.4663 

0.5025 

+0.2385 

+67    -ig 

^  Aquarii 

5.6 

369 

16.2 

12     4.3 

6 

9.2 

— 

0  25  6 

+  1.2830 

05025 

0.2388 

f78    +34 

B.  A.  C.  7740 

7.0 

369 

16.5 

II  34  4 

7 

2.6 

+ 

0  26  4 

+09163  0.5020 

02392 

+78  U  s 

B.  A.  C.  7774 

6.7 

366 

17-5 

9  33  2 

9 

30.8 

+ 

2  50  3 

-06443 ',0.5006 

0.2407 

+  8-86 

67  Aquarii 

6.4 

3-73 

20.1 

7  30  I 

23 

498 

— 

7   148 

+0.6230 

0.4940  1 

0.2480 

■♦-80    -ir 

B.  A.  C.  7986 

1 

59 

1 

+376 

+21.5 

-  5  32.2 

13 

6 

26.9 

"* 

0  48.6 

+0.1242 

0.4914 

+0.2501 

+49    -37 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER 

Tut  Stab's 

At  CoMjtmcnoii  m  K.  A. 

Liniiltnc 
I'jr4ilf-I%. 

1 

1 

1 

Red'nt  from 

i               Nam*. 

1 

Mac 

1 

189&0. 

Appftraot 
Decunadoo. 

Washloi^ton 
Meaa  Time. 

Hoor  Angle 
// 

y 

jr* 

y 

N      S. 

•  1      • 

Am 

Ai 

8 

m 

•       . 

d     h     m 

b     m 

B  A-  C  7993 

66 

♦3  77     +216 

-  5  217 

1«    7  37  3 

•f  0  19.9 

402266  04909 

+02506 

*55      32 

B.  A.  C  8017 

61 

3  79       219 

5  159 

9  58  9 

♦  2  37.6 

+0.71 12    O4<>oi 

0  2512 

^84        6 

B  A  C  8094 

54 

3.84       23  0 

4     33 

17  520 

4IO  178 

+  1  3710-  O4882 

02525 

480    443 

12  Pisciam 

68, 

388 

243 

1  36  I 

14     I  44  5 

-  6    2.2 

♦0G633    0  4H/>8 

0  2530 

4S7       9 

•  13  Piscium 

1     " 

6.4 

389 

245 

-  X  392 

3    78 

-  4  41  I 

41  0740    04867 

02530 

-iSH    +15 

15  pMcium 
1     A  Piscium 

66; 

+  386 

+  25.4 

+  0  447 

5    79 

-  2  443 

-I  0640    0  4865 

+02530 

-15      89 

^5; 

388 

25.8 

I   129 

8  520 

♦  0  540 

-06403    0  4W>i 

0  2528 

10      85 

21  Piscium 

58' 

393 

259 

0  303 

13    40 

+  4  592 

41  2050    0  4H6j 

0  2524 

+90    *25 

22  Piscium 

50 

393 

265 

2  21  5 

M  295 

4>  6  22  5 

-04846    048^12 

02521 

+  18      72 

1  25  Piscium 

6.4  1 

394 

26.3 

I  31  X 

15    75 

♦  6  59  4 

406043  '.  04862 

0  2519 

^82      10 

45  Piscium 

69 

+407 

+28   I 

♦  7    7  5 

1»    9  36.3 

♦  0  587 

09904    04879 

+0  2465 

10      8j' 

51  Piscium 

58 

4  10 

28.4 

6  23  3 

13  22.8 

♦  4  391 

♦07525    04885 

0^2447 

♦90        3 

75  Piscium 

6.0 

430 

300 

12  244 

1«    8  22.1 

-  0  525 

-I  3810    0  4952 

02U3 

50      78 

V  Piscium 

37 

442 

299 

M  491 

21  537 

-XX  43  5 

-o*>8i5    0.5007 

02217 

"      75 

tot  Piscium 

6.3 

444 

297 

14     83 

IT    0  122 

-  9  29.0 

402815  '  05018 

02195 

+  59      24 

t04  Piscium 

75 

4446 

4295 

+  13  46.0 

a    38 

-  7  406 

41   1000     0  5028 

+0  2 1 76 

♦90    ^23 

105  Piscium 

6.3 

448 

299 

15  532 

2  160 

-  7  287 

- 1  2120  '  0  5030 

02174 

-20     74 

4  Arietis 

57 

453 

297 

16  268 

6  46.2 

-  3    62 

-  0  8646  '  0  5054 

02125 

-   4      74 

B.  A.  C  549 

8.2 

453 

29.7 

16  306 

6  51.7 

-  3    09 

-09145  05054 

02123 

-7      7^ 

{     1  Arietis 

57; 

458 

295 

17  19.1 

II  347 

♦  I  33  9 

08235 1 05078 

02069 

-  2      73 

15  Arietis 

57 

+4.68  J  -^29  2 

■♦■19     I.I 

18  262 

4  8  13.3 

-1.3180;  0.51 19 

40  K/85 

-45      7» 

B.  AC.  686 

7.2. 

470 

290 

19    8.1 

20    6.1 

♦  9  503 

-1. 1200 1 0.5129 

01963 

H      71 

i     A  Arietis 

57 

471 

289 

19  25.7 

22  168 

411     572 

-I.0210IO  5142 

01932 

-15      71 

23  Arietis 

7  5* 

47» 

287 

19  23  2 

22  48  2 

-XX  325 

-06879  0.5147 

01927 

+  6      71 

26  Arietis 

60; 

4  77 

282 

19  24.1 

18    4  367 

-  5  543 

+02051 

05181 

0  1842 

*55      23 

ft  Arietis 

6.0 

+485 

427.4 

+  19  346 

10  27.9 

-  0  139 

♦  I  0620  '  0  5219 

^01754 

♦90   +27 

B.  A  C.  920 

701 

495 

264 

21   126 

18  330 

4  7  361 

40.6179   0  5270 

0  1619 

♦  ^7    ♦    I 

'     e  Arietis 

46 

494 

264 

20  559 

18  43  I 

+  7  45  9 

*o9535    05271 

0  1615 

♦90     ♦2! 

64  Arietis 

57 

5>3 

246 

24  21.7 

19    6  410 

-  4  392 

10350   05344 

01397 

19      <»6 

7  Tauri 

60 

515 

237 

24    7  3 

II  27.1 

-  0     24 

-0.1232 

05374 

0.1302 

♦3'»      33 

II  Tauri 

67 

+5  22 

4230 

425    00 

14  23  I 

+  2  478 

0.7221 

05^03 

*o  1243 

4    2         65 

X  I*1eiadum 

6.3 

5.20 

226 

23  28  I 

16  163 

♦  4  37  3 

+06485    0  54f>4 

0  1203 

♦f^i    ♦  8 

17  Tauri 

4-31 

519 

226 

23  47  6 

16  185 

♦  4  39  4 

+0  8450    «J  5404 

0  1203 

♦<><>    ^19 

18  Tauri 

63 

521 

22.6 

24  31  2 

16  257 

+  4  46  3 

-00593    0  54f/» 

01199 

M7      22 

,  19  Tauri 

50 

5.20 

225 

24     88 

16  27.4 

♦  4  480 

to  4741  •  0  54C*6 

01199 

♦74        2 

20  Tauri 

50 

+5  20 

+  22  5 

♦14     29 

16  446 

♦  5     47 

♦06173  '  0  540S 

♦  0  1194 

*()n    ♦    6 

21  Tauri 

7.0 

5.20 

22.5 

24   14  2 

16  46  7 

4567 

^04133    o^4<A 

0.1194 

.70         4 

22  Tauri 

70 

521 

22.5 

24  126 

16  506 

+  5  X04 

♦  04519    054*18 

0  1192 

*7<        2 

23  Tauri 

47 

519 

225 

23  379 

16  589 

-f  5  18  4     *i  1060   0  54f.rt 

0  IIH9 

^ift}    *  \y 

24  Tauri 

80 

5.20       223 

23  480 

17  27  2 

♦  5  458 

♦09752    05411 

0  ll^O 

♦90    ♦iS 

1     f  Tauri 

31 

45  20 

+  22  3 

+23  47  4 

17  308 

+  5  40  3 

♦  00036,05413 

♦01177 

♦<>)      *  20 

B  AC.  1171 

78 

5.21 

22.2 

24     19 

17  587 

4  6  16  3 

♦0  7H05    054:^1 

0  II 70 

♦  <^>    *lh 

27  Tauri 

40 

520 

22.2 

23  44  5 

18  173 

4  6  34  i     ♦  I  1  %f^   f*  54  >  '> 

01159 

**fi     +40 

28  Tauri 

62 

5  20 

22.2 

23  49  5 

18   179 

"♦"  6  34  H  j  +1  04 so   0  5416 

0  1159 

♦  <,o    M} 

B  A.C.  1192 

60 

525 

22.0 

25  163 

18  47  3 

+  732 

0  4920    0  54  JO 

0  1149 

4 16      52 

/  Tauri 

60 

♦533 

+  220 

426  12.9 

to    4    77 

-  7  56  , 

X  547*^    054^17^  to  0044 

412       54 

f  Tauri 

53 

5-38 

190 

27     64 

8  2^7 

-  3  4«x 

I  1480    0  54«)t 

1     0  fV^46 

-  31       63 

X  Tauri 

57 

541 

188 

25  23  3 

9  ^5  5 

-   2  4H  5|  +oh252,o54«»5 

0  fk^22 

♦  </)     ♦24 

W  iv,  1421 

60 

5  45 

12. 1 

27  54  i 

91     6     ^9 

-  6  48  5       0746^    0  5^77 

oo^I 

0       hZ 

'    /5  Tauri 

1.8 

548 

109 

28  314 

13  »9  3 

4066 

1.2650   05501 

M)ni27 

54      f'i 

136  Tauri 

53 

■»543 

+    7.6 

+27  35  3 

99     I     0  I 

411    22  2 

-0  2714    0  s'»#i4 

00177 

♦  jS       \n 

f  Geminorum 

}2 

5  28 

♦    13 

25  140 

22  5*M 

*    8    25  5  '     +1   ."•'*>     ci  ijC'Kl 

00-44 

♦  «>r)      *  ^*^ 

'  37  Geminorum 

63 

525 

-   O.I 

25  30  \ 

98     3  4^o 

-10  40  ^>  t  ♦o5fw^s    '»s=;^i 

0O'»*K'H 

♦  H4      ♦    K 

39  Gemtooruro 

63 

1     527 

07 

26  130 

5   if»o 

1     -92-^8 

0  ^2fv^    0  ^«;75 

oo»K>5 

+  2S        4" 

40  Geminorum 

63 

527 

09 

26     3  3 

5  33  3 

1-961 

0  l^J"^    05575 

Ot»n2 

♦M        32 

48  Geminorum 

60 

45  16 

-   2.1 

424  ]8  I 

IX   146 

-  3  370  1  41  14 10   0  5559 

0  1052 

■»*K>    +42 
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ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS.                  i 

NOVEMBER. 

Tbs  Stab's 

At  Com jvNcnoif  m  R.  A. 

ParalleliL 

1 

Name. 

Maff. 

Red'nsfrom 
1896XX 

Apparent 
Decunadon. 

Washinston 
Mean  lime. 

Honr  Angle 
H 

Y 

jr* 

r 

N. 

S. 

Am, 

Aa 

49  Geminomm 
B.  A.  C.  2363 
52  Geminomm 
A  Geminomm 

7.2 

7.3 
6.3 
57 

■ 

+523 

517 
5.18 

5.16 

-  2.6 

2.5 

2.6 

39 

e         ' 

+25    55.3 
24    53.4 

25     39 
25  149 

d    h     m 

2S  II  22.5 

12    6.2 

12  12.6 

16     34 

h     m 

-  3  29  3 

-  2  47  2 

-  2  41.0 
+  I     1.6 

-0.61 16 
+0.4184 
+0.2181 
-0.4107 

0.5559 
05558 
0.5556 
0.5546 

-0.1055 
0.1073 
0.1076 
0.1 168 

e 

+  9 

+70 

+56 
+20 

• 

-59 
-  3 
-13 

-47 

«  Geminomm 
82  Geminomm 
84  Geminomm 

7  Cancri 

37 
6.3 
6.8 

6.3 

+5.03 
496 
491 
485 

-6.3 
6.5 
6.8 
8.0 

+24  38.7 
23  23.8 

22  36.0 

22  21.6 

24     I   19.3 

3  10.2 

5  10.3 

10     1.4 

+  9  57  9 
+11  45.0 

-10  19.1 
-  5  38.1 

-09445 
+0.1279 

+0.6892 

+0.2073 

05507 

05504 

0.5499 
05476 

-0.1380 
0.1422 
0.1465 
0.1570 

-12 

+51 
+90 

+55 

-65 
-21 
+  8 
-19 

^*  Cancri 

B.  A.  C.  2703 
//'  Cancri 

B.  A.  C.  2788 

6.3 

75 

57 
6.0 

+4.86 

485 
482 

473 

-8.4 

8.4 
8.4 
96 

+22  55  8 

25  45  3 
21  52.9 

21     4.3 

II     7.1 
II  14.9 

"  47  5 
17  29.6 

-  4  34  6 

-  4  27.1 

-  3  55  5 
+  I  34  8 

-0-5723 
-0.4075 

+0.4340 
+0.3445 

0.5474 
05473 
05473 
0.5448 

-0.1592 
01596 
0.1607 
0.1723 

+12 

+21 
+71 
+64 

-61 

-51 
-  7- 
-14 

.  35  Cancri 

B.  AC.  2899 
B.  A.  C.  2907 

•  38  Cancri 

6.3 
72 
8.8 
7.0 

-f-4.61 

4-57 
4.58 

4.57 

-10.9 
II. I 
11.4 
11.5 

+19  56.6 
19  37  6 

19  57  2 

20  8.5 

25    0  20.8 

1  28.7 

2  6.3 
2  21.5 

+  8  12.1 
+  9  17.6 

+  9  53  9 
+10    8.7 

+0.3118 

+0.4348 
-0.0228 
-0.2746 

0.5420 

05414 
0.5414 

0.5413 

-01854 
0.1875 
0.1887 
0.1891 

+62 
+70 

+42 
+28 

-17. 

-II 1 

-34 
-47 

B.  A.  C.  2914 

39  Cancri 

40  Cancri 

!        B.  A  C.  2919 

7.2 
7.0 

73 
7.3 

+4-57 
4.58 

4.58 
457 

-1 1.4 
11.6 
11.6 
11.5 

+19  54.2 
20  22.3 
20  20.1 
20    2.0 

2  25.5 
2  32.2 

2  34  5 
2  397 

+10  12.5 
+10  19.0 
+10  21.2 
+10  26.2 

-0.0458 
-0.5527 
-0.5210 
-0.2182 

0.5412 
0.5412 
0.5412 
0.5409 

-0.1892 
0.1894 
0.1895 
01897 

+41 

+13 

+15 
+31 

-35 
-63 
-61 

-44 

e  Cancri 

f  Cancri 
B.  A.  C.  2925 
B.  A.  C.  2931 

7.2 

71 
77 
75 

+456 

457 
4.56 

456 

-11.5 
II.5 
11.5 
11.7 

+19  54-5 
20     5.1 

19  56.7 

20  14.5 

2  42.1 
2  49  5 

2  55  5 

3  20.0 

-i-io  28.5 
+10  35.7 
+10  41.5 
+11     5.1 

-0.0950 
-0.3045 
-0.1760 
-0.5665 

0.5409 
0.5409 

0.5409 
0.5409 

-0.1897 

0.1899 
0.1902 
0.1909 

+38 
+27 

+34 
+12 

-38 

-49 
-42 
-64: 

44  Cancri 

^  Cancri 

68  Cancri 

71  Cancri 

8.3 

75 
8.0 

+450 

449 
4.36 

435 

-11.3 
11.7 
12.9 

134 

+18  31.2 
18  32.0 
17  29.1 
17  48.1 

3  57  6 

4  40.4 
12  35  7 
14  28.5 

•i^ii  41.6 
-II  37.1 
-  3  57  6 
-2    8.5 

+1.1310 
+0.9795 
+0.4957 
-0.2293 

0.5405 
0.5401 

0.5371 
0.5364 

-0.192 1 
0.1932 
0.2068 
0.2099 

+90 
+90 

+74 
+31 

+31 

+20 

-10 
-47 

B  A.  C.  3103 
78  Cancri 
7  Leon  is 
II  Leonis 

7  5 

78 
6.1 

6.8 

+4-34 

433 
4.07 

405 

-13.4 
138 

153 
15.6 

+17  31 7 
17  53  2 

M  50  3 
14  48.7 

14  42.7 
16    0.5 

a«    4  43-7 
5  45  I 

-  I  54.8 

-  0  39.6 
+11  38.8 
-II  21.9 

+0.0070 
-0.6419 
-0.2713 
-04796 

0.5363 
0.5359 
0.5315 
0.5313 

-0.2104 
0.2123 
0.2309 
0.2321 

+44 
+  9 
+29 

+  18 

-35. 

-71 

-52 

-^5. 

V»  Leonis 
18  Leonis 
21  Leonis 
23  Leonis 

6.0 
6.0 
6.8 
6.3 

+4.02 

394 
395 
3-95 

-15.8 

154 
16.2 

16.3 

+14  29.5 
12  17.0 

12  19.4 

13  32.8 

8  28.3 

9  46.0 

"  534 
II  58.5 

-  8  43  9 

-  7  28.7 

-  5  25.3 

-  5  20^ 

-0.7825 
+1.2090 
+0.6601 
-0.6306 

0.5306 
0.5299 

0.5295 
0.5295 

-0.2357 
0.2372 

0.2400 

0.2400 

+  2 
+90 
+88 
+10 

-69 
+31 
-  5 
-74 

V  Leonis 

A  Leonis 

44  Leonis 

48  Leonis 

53 

47 
6.0 

55 

+389 
378 
366 

357 

-166 
16.6 
17.2 

175 

+12  56.1 

10  30.1 

9  18.5 

7  29.0 

15  26.1 

20    74 
27    4  30.8 

9    95 

-  I  59  5 
+  2  32.8 
+10  40.1 

-  8  50.0 

-0.8337 

+0.5332 

-03574 
+03188 

0.5285 
0.5277 
0.5264 
0.5261 

-0.2441 
0.2490 
0.2570 
0.2607 

-  I 
+76 

+25 
+61 

-77 

-13 
-61 

-25, 

'  35'  Sextantis 

37  Sextantis 

38  Sextantis 
d  Leonis 

6.2 
6.3 
7.8 
5.3 

+349 
350 
349 
3.38 

-174 
180 

18.0 

17.9 

+  5  23.2 
6  55.0 

6  53  4 
4  10.2 

13  18.3 

14  38.0 

15  137 
21  39.6 

-  4  49  0 

-  3  31  9 

-  2  57  3 
+  3  16.4 

+1-3850 
-0.5368 

-0.6682 
+0.3987 

0.5261 
0.5260 
0.5261 
0.5262 

-0.2638 
0.2648 
0.2651 
0.2688 

+90 
+15 

+  9 
+66 

+48 

-75 
-83 
-22 

/•''  Leonis             | 

75  Leonis 

76  Leonis 
79  Leonis 

6.2 

5-7 

6.3 
60 

+330 
327 
325 
322 

-17.7 
184 

18.3 
18.4 

+  2  30.9 
2  34  6 

2    12.9 
+    I    58.4 

28    0  45.6 

5  45  2 

6  32.6 
9    0.7 

+  6  16.5 
+11     6.6 
+11  52.5 

-  9  44  I 

+1.2520 
-0.1663 
-0.0153 
-04423 

0.5266 

0.5271 
0.5274 
0.5281 

-0.2704 
0.2726 
0.2727 
0.2733 

+90 

+35 

+43 

+21 

-30 

-52 

-44 
-69 

V  Leonis 
X  Virginis 
i}>  Virginis 
g  Virginis 

4-4 
52 
5-2 
59 

+3.12 
2.77 
2.71 
2.66 

-18.1 
17.9 
17.8 
17.6 

-   0    15.3 

7  25.7 

8  58.8 
10  II. 4 

15  12.8 

29  20  23.8 

30  3  135 
9  15  2 

-  3  43  9 
+  0  29.5 

+  7     5  4 
-II     5.4 

+0.1216 
-0.6205 
-0.8802 
-1.2440 

0.5293 
0.5426 
05469 
0.5509 

-0.2745 
0.2679 
0.2631 
0.2576 

+50 

+  9 
-  6 

-33 

-37 
-83 

-^ 
-90 

I     1  Virginis 
75  Virginis 

57 
6.0 

+2.59 
+2.58 

-17-3 
-16.7 

-12  10.3 
-14  50.0 

17  28.9 
20     6.5 

-  3    91 

-  0  37.2 

-I  3530 
+0.6439 

0.5572 
0.5594 

-0.2486 
-0.2453 

-49 

+74 

-90 
-  9 

1 
1 

OCCULTATIONS,  1896.  449 


450  OCCULTATIONS,  1896. 


OCCULTATIOXS,  ISDB. 


451 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


DECEMHEK. 


Nain«. 


B  A.  C.  2931 

I  ^  Cancri 
68  Cancri 
71  Cancri 

B.  A.  C.  3103 

78  Cancri 
7  Leonis 

II  Leonis 
y»  Leonis 

18  Leonis 
'   19  Leonts 

B  A.  C  3345 
21  Leonis 
23  Leonis 

V  Leonis 
A  Leonis 

44  Leonis 
48  Leonis 
35>  Sextaniis 

37  Sextantb 

38  Sextantis 
if  Leonis 
/•Leonis 

75  Leonis 

76  Leonis 

79  Leonts 

V  Leonis 
f  Virgin  is 
X  Virgin  is 

^  Virgin  is 

75  Virgin  is 

83  Virginis 

85  Virginis 

B.  A  C.4722 

B  A  C.  4923 
;  42  Librae 

BAG  5197 
6  Scorpii 
A*  Scorpii 

B  A.  C  5253 
B  A  C.  5255 

3  Scorpii 

4  Scorpii 
tr  Scorpii 

BAG  5314 
B  A  C  5347 

o  Scorpii 

n  Scorpii 
B.  A  C  5800 


The  Star's 

Red'iu  from 

AM 


Mag. 

IHS 

Am, 

8 

75 

+  542 

8.3 

535 

40 

534 

75 

524 

80 

5^5 

75 

45.22 

7» 

523 

6.1 

496 

6.8 

495 

6.0 

4.92 

60 

44.85 

7.0 

483 

80 

483 

6.8 

4.86 

6.3 

4.86 

53 

44.81 

47 

4.69 

60 

4.58 

5  5 

4.48 

6.2 

4.41 

6.3 
78 

53 
6.2 

57 

6.3 
60 

44 
57 
5-2 

52 

6.0 

6.0 1 
6.5  I 

5.8! 

^\ 

5-7 

60' 

5  3 
52' 

5.8' 
60' 
67  I 

V.' 


57 

60 

34 

I2« 

75i 


4442 
441 
4-3° 
4.22  ' 

4  iqI 
+4.17 

4  M 
405 
370 
36b 

+361 
346 
344 
343 
3  35' 

+  3  22 
323 
324 
324 
323' 

+  322' 

323' 
32^1 

324 
3^24 

♦3.23 
324 
321 

3  J-i 
+  3  19 


Apparent 
Declloatioo. 


150 
148 

151 
16.7 

173 

»73 
177 

X99, 

20  2  I 

207, 

20.3 

203 
203 

21  o 
21. 1 

21.6 

21  9 

22  9' 
23.0 1 
230 1 

-237 
237 
238 

237 
243 

-24.2 

244 
241 
230 

234 

23.1 
21  2 
208 
209 
1971 

-19  2 

15.2*1 

147. 
142, 

142^ 

M4 
14  I  ' 
14.2 

13-91 

138I 

136. 

12H 
12.2 

95. 


•I-20    14.5 
18    31  2 

18  32  O 
17  29  O 

17    480 
+  17    31.6 

»7  531 
M  503 
14  487 
M  295 


169 
26 

543 
»93 
327 

560 
10  300 
9  184 
289 
17.1 


+  12 
12 
II 
12 

13 

412 


7 
5 

6 
6 

4 

2 

2 

2 

1 

■  o 

8 

7 
8 

M 

«5 
15 


54  9 

53  3 

10  I 
JO  8 

345 

128 

5«3 
154 
53  « 
258 

589 
501 

398 
15.1 

17  43  2 
20  570 

23    2QO 
236 
20  3 
1.2 


24 
25 
25 


24 
25 
24 
25 
25 

25 

26 

25 
26 

-26 


136 

63 

5^3 

578 

491 

34  7 

30 

208 

51  H 


At  CoNjtNCTioif  m  R.  A. 


Waahifi|(tc«     Hour  Aii(l« 
Mean  Time  >  // 


d     h 
99    9 

9 
10 

18 

20 

20 
21 

%3  10 

II 

M 

15 
15 
15 
17 
17 

20 
94     I 

10 

M 
18 

20 
20 

3 
6 

II 


m 

1.2 

3841 

209 

126 

46; 


8S 


12 

M 
21 

37    o 
3 

10 

«8     3 
8 

9 
21 

99  15 
30    8 

10 
12 
13 


187 
361 

16  1 1 

17  4  I 

ih  o 

482 
518 

253 
30.6 

580 1 
400 

55 
460 1 

569, 

175 

53  5 
236 
32  o 
3601 

24  I 

54  7 
134 

3I9| 

81I 
332! 
40  o 

89 
556 

8.5 

O  2 

74 

48 
56 


31 


13  129 
13   192 

13  297 
13  480 

15  46' 

16  47  3 

18  350 

23  3*  o 
2  348 

19  124 


4 
+ 


h 
5 

4 
4 
3 
5 

5 

6 

5 

4 

I 


m 
26.2 
50.2 

92 
26  7 
150 

286 
433 

15 
2  2 

246 


-094 

4   O    194 

♦  o  233 

4  I  53  9 
4  I   590 


4 


197 

528 

57  7 
261 

370 

550 
299 
478 
97 
»5  3 

287 

28 

41 
303 
597 

12.4 

372 
268 

589 
20  2 

58 

59 

-  10  52.0 

-  8  594 

-  8     1.2 


5 

9 

-  5 

-  I 

+  2 

♦  3 
4  4 

♦  10 
10 

-  5 

-  4 

-  2 

♦  4 

♦  6 

4  8 

8 

♦  8 
-10 

-  9 

♦  2 

-  5 

+11 


7 
7 
7 
7 
6 

4 

2 

I 

4 
3 


54  X 

4H1 

3*^0 

204 

70 

285 
452 

5^5 

547 

97 


-0.7593   05445 
409268   05444  I 


40.7784 
402849 
-04403 

-0.2044 
-0  8555 
-0.5042 
-07144 
-1.0200 

+09736 

41  1000 
41.2300 
40.4215 

08724 

-1.0770 

♦o  2872 

-06124 
400637 
♦I  2340 

-0801 1 
09317 

*o  1390 
♦09991 

04346 

-02771 
-07092 
-o  1581 
41.2900 
-08742 

-I  1280 

♦04457 

400722 

04535 
08061 

09069 

09833 
-03460 

404581 

-00819 

-  o  8928 

00234 

02123 
♦07791 
-^04882 

40.0569 

40.3412 

oH3fi6 

02293 

04311 


o544« 
05403 
05395 

0.5394 
05387 

0.5333 
0.5328 

05318 

05315 
05309 
05308 
05307 
05307 

05J94 
05277 
0.5259 
0.5250 
05242 

05241 

05241 

05237 
o  5236 

0.5236 1 

052361 

05238 

0.5246 

05350 
05359 

0-5383  I 

054941 

05534 
05538 

05637! 

05780J 

05903, 

0.5917  I 
05928 . 

0.5934 ! 

05936 
0.5636 

o  5936 , 

059^9 
05946 

059671 

0.5968 

0  5*>9i 
o  6002 
06039 

I 


-0.1937 
0.1948 
ai962 
02094 
a2i24 

-0.2128 
0.2148 
0.2327 
0.2340 
a2373 

-0.2389 
0-2395 
0-2395 
0.2413 
a24i4 

-0-2451 
02500 
02573 
0.2607 
a2635 

-a  2642 
0.2647 
02679 
o  2690 
02705 

-0.2706 
0.2712 
0.2719 
0.2656 
02631 

-02580 
0.2398 
02328 
02321 
a2ii3 

-0.1760 
01332 
0.1274 
0.1219 
o  1189 

aii85 
0.1182 
a  1 179 
ati69 
aii32 

-0.108 1 
o.ioiS 

00880 

0^1785 

-00250 


Umidnff 
ParalleU. 


N. 


4  a 
490 
490 
460 

419 

432 

-  4 
*I7 
♦  5 

-«3 

♦90 
490 
490 

468 

-  4 

'7 

'   9 

*.« 

♦47 
490 

4  1 

-  6 

45» 
+90 

421 

429 

♦  6 
436 
481 

5 

22 
^3 
+4« 

4l6 

-  8 

-18 
-28 

♦  8 

*5o 

♦  20 

23 

♦23 

♦«4 
464 

♦51 

426 

♦41 

423 

♦  9 

-  6 


S. 


417 

■^  7 
-21 

-60 

-46 

-72 

66 

75 
76 

♦M 

422  j 

*33 

18; 

76  i 

77! 
26 

77 
-38 
429 

-71 

-83 

35 

♦  10 

68 

-58 

-88 

5« 

*34. 
90 

90 
20 

-39 
-71 
-90 

-90 
90 

65' 
18 

48 

90 

44 
56 

♦  s 

-16 

-40 

24 

90 

57 
7« 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON 

DURING  THE  YEAR 

1896. 

1 

Thb  Stak's 

IMMERSION. 

EMERSION. 

5 

1 

1 

08 

1 

Dmte. 

Washington. 

Angle 

,  from 

Washi 

Sidereal 
Time. 

ington. 

AngU 

)  from 

'mm 

gs 

is 

a 
Q 

h     m 

1 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Mean 
Time. 

North 
Point. 

Vertex. 

i 
1 

h     m 

h     m 

0 

0 

h     m 

h     m 

e 

0 

Jan.       2 

80  Cancri 

6.8 

4  10 

10      I 

91 

146 

4   55 

II      5 

311 

4 

I     4 

1 

3 

a  Leonis 

1.3 

5  34 

10  41 

lOI 

154 

6  37 

II  44 

313 

3 

I     3 

4 

56  Leonis* 

6.6 

3  32 

8  35 

50 

98 

3  55 

8  58 

358 

47 

I  23 

6 

X  Virginis* 

5-2 

5  12 

10    7 

192 

243 

5  24 

10  19 

221 

272 

0  12 

, 

7 

83  Virginis 

6.0 

12  30 

17  20 

173 

188 

13  24 

18    14 

259 

263 

0  54 

19 

21  Piscium* 

5.8 

6    6 

10  10 

9 

3r8 

6  40 

10  44 

297 

247 

0  34 

23 

B.  A.C.920* 

7.0 

11     4 

14  52 

94 

46 

II  52 

15  39 

225 

190 

0  47 

1 

24 

7  Tauri 

6.0 

I  57 

5  41 

16 

63 

I  52 

6  37 

291 

316 

0  56 

24 

18  Tauri 

6.3 

8  15 

"  59 

95 

37 

9  18 

13     2 

253 

198 

I     3 

26 

136  Tauri  t 

5-3 

12  44 

16  20 

^ 

44 

13  34 

17     9 

284 

240 

0  49 

J 

28 

K  Geminorum 

37 

6  iz 

9  40 

158 

204 

7     I 

10  29 

234 

259 

0  49 

1 

30 

V  Leonis 

5-3 

14  40 

17  59 

80 

27 

15  21 

18  40 

341 

288 

0  41 

31 

49  Leonis 

6.0 

4    6 

7  23 

87 

138 

4  55 

8  12 

322 

14 

0  49 

31 

38  Sextantis 

7.8 

II  41 

14  57 

106 

86 

12  47 

16    2 

333 

297 

I    5 

Feb.    15 

14  Piscium* 

59 

5  45 

8     2 

86 

35 

6  36 

8  54 

220 

170 

0  52 

19 

26  Arietis 

6.0 

7     7 

9    8 

50 

354 

8     8 

10  10 

179 

125 

I    2 

21 

/  Tauri 

6.0 

4  58 

6  52 

33 

355 

6    2 

7  56 

302 

247 

I    4 

22 

W.  iv,  1 42 1 

6.0 

5  33 

7  23 

109 

81 

655 

8  45 

246 

188 

I  22 

24 

A  Geminorum 

5.7 

12  58 

14    6 

175 

118 

13  23 

14  30 

226 

171 

0  24 

25 

V  Cancri* 

54 

15  55 

17  32 

151 

105 

16  31 

18    8 

251 

208 

0  36 

26 

80  Cancri 

6.8 

5  26 

7     I 

86 

36 

6  30 

8     4 

320 

266 

I     3  1 

27 

a  Leonis 

1-3 

5  19 

6  49 

82 

133 

6    9 

7  40 

331 

18 

0  51 

27 

44  Leonis 

6.0 

15  37 

17     5 

151 

99 

16  23 

17  52 

270 

219 

0  47 

28 

75  Leonis 

5.7 

M  33 

15  58 

174 

I3Q 

15  15 

16  40 

257 

210 

042  1 

28 

79  Leonis* 

6.0 

17  28 

18  53 

87 

36 

18  II 

19  36 

328 

278 

043 

Mar.     4 

4  Scorpii 

6.3 

II  41 

12  47 

91 

134 

12  42 

13  48 

317 

352 

I     I 

9 

17  Capricorni  f 

6.0 

15  34 

16  20 

124 

173 

16  21 

17     7 

208 

252 

0  47 

21 

136  Tauri 

5.3 

10     5 

10     5 

156 

95 

TO   42 

10  42 

226 

167 

0  37  1 

22 

39  Geminorum 

6.3 

12  51 

12  46 

137 

83 

13    38 

13  33 

257 

206 

0  47  j 

22 

40  Geminorum 

6.3 

13  23 

13  18 

174 

122 

13  43 

13  38 

219 

169 

0  20 

23 

K  Geminorum 

37 

5  31 

5  24 

149 

203 

6  31 

6  23 

240 

280 

0  59 

25 

23  Leonis 

6.3 

13     0 

12  44 

140 

90 

14     0 

13  43 

207 

154 

0  59 

26 

49  Leonis 

6.0 

5  53 

5  33 

87 

138 

6  47 

6  28 

331 

20 

0  55 

26 

37  Sextantis 

6.3 

13  13 

12  53 

138 

98 

14  17 
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PREDICTIOX  OF  OCCULTATIONS. 
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DOWNES*S  TABLE  GIVING  VALUES  OF  7 
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39 

43 

48 

48 

52 

58 

55 

61 

68 

63 

69 

76 

69 

76  84 

74  82 

89 

10 

30 

33  1  37 

39 

43 

47 

47 

52 

58 

55 

60 

67 

62 

68 

75 

68 

75 

82 

73 

80 

87 

20 

29 

32   36 

38 

42 

47 

47 

51 

57 

54 

60 

66 

61 

67 

74 

67 

73 

81 

72 

79 

85 

30 

29 

32  '  36 

38 

42 

46 

46 

51 

56 

53 

59 

65 

60 

66 

73 

66 

72 

80 

71 

78 

84  ' 

40 

29 

32  1  35 

37 

41 

46 

45 

50 

55 

53 

58 

64 

59 

65 

71 

65 

71 

78 

70 

76 

82  1 

1 

50 

28 

31  1  35 

37 

40 

45 

45 

49 

54 

52 

57 

62 

58 

63 

70 

63 

69 

76 

68 

74 

80  1 

7  0 

28 

31  ,  34 

36 

40 

44 

44 

48 

53 

51 

55 

61 

57 

62 

68 

62 

68 

75 

67 

73 

78  1 

10 

27 

30  34 

35 

39 

43 

43 

47 

52 

50 

54 

60 

56 

61 

67 

61 

66 

73 

65 

71 

76 

20 

27 

30  :  33 

35 

38 

42 

42 

46 

51 

48 

53 

58 

54 

59 

65 

59 

65 

71 

64 

68 

74 

30 

26 

29  32 

34 

37 

41 

41 

45 

49 

47 

52 

57 

53 

58 

63 

58 

63 

69 

62 

67 

71 

40 

26 

28  31 

33 

36 

40 

40 

44 

48 

46 

50 

55 

51 

56 

62 

56 

61 

67 

50 

25 

27  31 

32 

35 

39 

39 

42 

47 

45 

49 

53 

50 

54 

60 

54 

59 

65 

8  0 

24 

27  '  30 

31 

34 

38 

38 

41 

45 

43 

47 

52 

48 

52 

58 

53 

57 

63 

10 

24 

26  1  29 

30 

33 

37 

36 

40 

44 

42 

46 

50 

47 

51 

56 

52 

55 

60 

20 

23 

25 

28 

29 

32 

35 

35 

38 

42 

40 

44 

48 

45 

49 

54 

30 

22 

24 

27 

28 

31 

34 

34 

37 

41 

39 

42 

46 

43 

47 

52 

40 

21 

23 

26 

27 

30 

33 

33 

35 

39 

37 

41 

44 

41 

45 

49 

50 

20 

22 

25 

26 

28 

31 

31 

34 

37 

36 

39 

42 

40 

43 

47 

9  0 

19 

21 

24 

25 

27 

30 

30 

32 

35 

34 

37 

40 

10 

18 

20 

22 

24 

26 

28 

28 

31 

34 

32 

35 

38 

20 

18 

19 

21 

22 

24 

27 

27 

29 

32 

31 

33 

36 

30 

16 

18 

20 

21 

23 

25 

25 

27 

30 

29 

31 

34 

1    40 

J5_ 

17 

19 

20 

22 

24 

24 

26 

28 

27 

29 

32 

(^ConciudeU  at  bottom  of  ntxt  pa^e.) 
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DISK  OF  MERCURY,  1896. 


FOR  WASHINGTON  MEAN  NOON, 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


I 

6 

II 

i6 

21 
26 

31 

5 

lO 

15 

20 

25 

I 

6 
II 

i6 

21 

26 

31 
5 

lO 

15 

20 

25 
30 

5 
10 

15 

20 

25 
30 

4 

9 

M 

19 

24 
29 


0.978 
0.949 
0.897 
0.806 
0.656 

0.441 
0.203 
0.038 
0.020 
0.122 

0.260 
0389 
0.494 
0.578 
0.646 

0.707 
0.761 
0.812 
0.862 
0.913 

0.960 
0.994 
0.994 

0935 
0.817 

0.668 
0.521 
0.389 
0.273 
0.172 

0.088 
0.029 
0.004 
0.019 
0.074 

0.150 
0.258 


17.2 
26.0 

37-5 

52.3 
71.8 

96.8 
126.5 
1576 
163.8 

1393 

118.7 

102.8 

90.7 

81.0 

731 

65.5 
58.6 

5I-5 
436 
34-4 

23.0 
8.7 

9.1 
29.6 

50.6 

703 
87.6 

102.8 

117.0 

131.0 

1455 
160.5 

172.8 

164.0 

148.4 

1344 

118.9 


6 


8.7 
0.6 

3540 
3485 
343.5 

338.8 
332.8 

3146 
203.7 
176.6 

170.4 
166.6 

1634 
160.5 

1576 

1550 
152.6 
150.6 
148.9 

1474 

146.0 
1396 
342.4 
3347 
3377 

342.3 
3456 

348.7 
350.5 
3546 

358.6 

7.9 
62.2 

141.8 
155.1 

160.7 
164.8 


30.9 
36.5 
44.8 

554 
65.1 

63.6 
39.8 

8.7 

4-3 

21.2 

332 
36.5 
354 
33.1 
31.3 

304 
30.6 

31.7 

34-4 
38.8 

456 

547 
64.0 

69.1 

66.4 

58.0 
48.2 

39.3 

309 
22.2 

12.9 
4.6 
0.7 

3-1 
II. I 

19.9 
29.6 


Date. 


July 


Aug. 


Oct. 


Nov. 


Dec. 


4 

9 

14 

19 

24 

29 

3 

8 

13 
18 


23 

28 
Sept.   2 

7 
12 


17 
22 

27 

2 

7 

12 

17 
22 

27 
I 

6 
II 
16 
21 
26 

I 

6 

II 

16 

21 

26 
31 


0.381 
0.522 
0.678 
0.830 

0.943 

0.994 
0.991 
0.958 
0.914 
0.867 

0.819 
0.770 
0.717 
0.656 
0.585 

0.496 

0.385 
0.248 

0.102 

0.007 

0.021 
0.240 
0.484 
0.688 
0.826 

0.908 

0955 
0.981 

0.989 
0.999 

0.999 
0.992 

0.980 

0.958 
0.923 

0.865 
0.773 


103.7 

87.4 
69.1 

48.7 
27.5 

8.9 

II.O 

23.6 

341 
42.8 

50.3 
57.4 
643 

71.8 

8o.2 

90.4 
103.3 

120.3 

142.7 
170.3 

163.2 
I2I.3 

91.7 
67.9 

493 

35.3 

245 
16.9 

11.8 
3.5 

41 

99 

16.3 

235 
32.2 

43.1 
56.8 


e 


169.0 

1739 
179.8 

187.2 
1979 

228.6 

349.3 

8.4 
15.6 

19.7 

22.5 
24.4 
25.8 
26.9 
27.2 

28.2 
29.8 
32.0 
36.6 
63.6 

1997 
206.7 

208.6 

209.1 

208.6 

207.2 
204.8 
200.9 
1938 
164.0 

40.8 
234 

X5-5 
96 

3.9 

358.4 
353.6 


39-8 
498 
598 
67.2 
67.7 

606 
50.8 

42.4 
36.2 

32.3 

30.1 
29.2 

294 
306 

32.6 

348 
358 
31.8 
18.0 
1.6 

4-8 
44.1 

635 
61.7 

51.6 

4«.7 

34-4 

29^5 
26.3 

24.8 

243 
24.9 

26.7 

299 
350 

42.5 
52^5 


NOTATION. 

k,  the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the  entire  apparent  disk  con- 
sidered as  the  superfices  of  a  circle. 

/',    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

$,  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

Z,  the  brilliancy  of  the  disk.  The  unit  of  Z  is  the  amount  of  light  received  by  an  eye  from 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,  situated  at  distance  unity  from  the  sun,  and  illuminated  by  the  latter  as 
the  mean  disk  of  the  planet  is  illuminated. 
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FOR  WASHINGTON  MEAN  NOON. 


,      Dftte. 

i 

i 

9 

L 

Date. 

i 

« 

f 

9 

L 

Jan.        I 

0.652 

• 
72.2 

• 
1959 

107.8 

Jnly       4 

I.OOO 

• 
2.0 

• 
208  3 

469 

6 

0671 

70.0 

193.8 

102.8 

9 

1. 000 

«4 

2918 

469 

II 

0689 

67.7 

191.5 

98.1 

14 

I.OOO 

23 

3380 

470 

i6 

0707 

655 

189.0 

93  7 

19 

0999 

4-3 

35M 

47  » 

ai 

0,723 

63^4 

1864 

89.6 

*4 

0.997 

6.2 

3591 

47  3 

26 

0.739 

61.4 

183.7 

858 

29 

0995 

81 

37 

475 

3« 

0754 

59^4 

1808 

82.3 

Aug.       3 

0992 

100 

74 

47  7 

Feb.       5 

0769 

574 

1780 

79.1 

8 

0989 

120 

10.2 

480 

lO 

0783 

55.5 

175. 1 

76.2 

«3 

o9«5 

139 

12.7 

4«3 

«5 

0.797 

53.6 

172.3 

73^5 

18 

0981 

15^ 

147 

487 

20 

0.810 

51.7 

169.6 

71.0 

23 

0.976 

177 

163 

491 

25 

0.822 

49-9 

167.0 

68.7 

28 

0971 

»95 

176 

496 

Mar.       t 

0834 

48.1 

1646 

665 

Sept       2 

0965 

214 

188 

501 

6 

0.846 

46.2 

162.3 

645 

7 

0959 

233 

«9  5 

507 

II 

0.857 

444 

160^ 

62.7 

12 

0953 

251 

200 

5«3 

i6 

0.868 

42.6 

158.4 

61.0 

17 

0946 

27.0 

20.2 

520 

21 

0878 

40.8 

156.9 

59  5 

22 

0938 

288 

20.2 

527 

26 

0888 

39.0 

1556 

581 

27 

0930 

306 

199 

53  5 

31 

0898 

37.2 

«545 

567 

Oct        2 

0922 

324 

>9  3 

544 

Apr.       5 

0.907 

35^5 

1536 

555 

7 

0914 

342 

18.5 

55  4 

lO 

0.916 

33.7 

1530 

544 

12 

0905 

36.0 

»74 

565 

«5 

0924 

319 

152.7 

534 

»7 

oh</) 

37  7 

160 

576 

20 

0.932 

30.1 

1529 

525 

22 

oMH(» 

39  4 

M3 

588 

25 

0940 

283 

1532 

517 

^ 

0876 

412 

125 

f  »o  2 

30 

0947 

26.5 

«53^7 

509 

Nov.       I 

0866 

430 

105 

617 

.  May       5 

0954 

24.7 

1545 

50.2 

6 

0855 

44.7 

82 

63.3 

1               10 

0961 

22.8 

1557 

496 

II 

0844 

465 

58 

65  0 

15 

0967 

21.0 

1572 

49.1 

16 

0H33 

483 

33 

668 

20 

0.972 

19.1 

1589 

48.6 

21 

oHii 

501 

07 

6h8 

25 

0.977 

17.1 

161. 0 

48.2 

26 

0809 

519 

3581 

71  0 

30 

0982 

154 

1634 

478 

Dec        1 

0706 

53^7 

3556 

73  4 

1  Jan«       4 

0986 

135 

166. 1 

47  5 

6 

0783 

55.5 

3531 

760 

9 

0990 

116 

J693 

47  3 

II 

0769 

57  4 

3507 

788 

M 

0993 

9.6 

1728 

47  « 

16 

0755 

59  3 

J-»**5 

81  8 

19 

0.995 

77 

176.8 

470 

21 

0740 

O1.3 

3464 

851 

24 

0997 

58 

1826 

470 

26 

0725 

633 

344  5 

887 

1               ^ 

1 

0999 

38 

190.5 

469 

3J 

0708 

654 

1 

3428 

926 

458 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  DURING  THE  OPPOSITION  OF  iSgb. 

AS  SEEN  /N  AN  INVERTING   TELESCOPE, 

1 

Tlie  circle  represents  the  disk  of  the  planet  and  is  on  the  same  scale  as  the 

orbits. 

WASHINGTON  MEAN  TIME  OF   GREATEST  ELONGATION. 

Phobos. 

h 

39 
6.7 

5  5 
2.2 
i.o 

Deimos. 

d     h             1                       d 
Nov.      11  20.2  W.  1     Nov.      28  I 
12  22.9  E.                      29   i< 

14  1.7  W.  '                   30  i( 

15  4.5  E.        Dec.        I  2 
ifi     73  ^V.                      3 

d     li 
E.         Dec.       15     7.6  W. 
W.                    16  10.4  E. 
E.                      17  13.2  W. 
W.  '                  18  15.9  E. 
E                      19  18.7  W. 

<1     h 
Nov.        5  23.4  W. 

7  20.8  E. 

9  18.2  W. 
II   15.6  E. 
13  13.0  W. 

Dec. 

d     h 

4    8.4  E 

6     58  W 

8     32  E 

ID     06  W 

II  22  0  E 

17  10. 1  E.                       4     3.8  W.                    20  21.5  E. 
,                   18   12.9  W.                       5     6.6  E.                      22     0.3  W. 
^                   19  15  6  E.                        6     9.4  W.                     23     3.1   E. 

20  18.4  W.                      7  12. 1   E.                     24     5.9  W. 
•                  21  21.2  E.                       8  14.9  W.                    25     8.7  E. 

15  10.4  £. 
17     7.8  W. 
19     5.2  E. 
21     2.6  W. 
23     0.0  E 

13  194  w 
15  168  E 
17  14  2  w 
19  1 1.6  E 
21     9.0  W. 

23  0.0  W.                      9  17.7  E.    '                  26  II. 5  W. 

24  2.8  E.    ,                  10  20.5  W.                    27  14.2  E. 

1                  25     5.6  W.  :                  II  233  E.                     28  17.0  W. 

26  83  E.    i                  13     2.1   W.                    29  198  E. 

27  I  I.I  W.                    14     4.8  E.                     30  22.6  W. 

24  21.4  W. 
26  18.8  E. 
28  16.2  W 
30  13.6  E. 
Dec.        2  II.O  W. 

23     6.4  E 

25     38  W 
27     12  E 

28  22  6  \y 

30  20.0  E 

1                     Date.                        Position  AhrI 

\\. 

Distance. 

Date. 

Position  Angle. 

Distance. 

'                                 d 
Nov.      20 
Dec.       10 

31 

0 
62.5 

59  3 
56.6 

22  3 
23.0 
20.4 

a 

Nov.      20 

Dec.       10 

31 

62.9 

599         I 
573         1 

55"8 
573 
51.0 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given  and  for   Deimos  everj* 

third;    the  intermediate  ones  may  be  found  by  adding  the  periodic  time  of  each 

satellite. 

Periodic  time  of  Phobos,  'J\^  39m  i3".94.     Periodic  time  of  Deimos,  30h  17m  54".38. 

APPARENT  DISK  OF  MARS, 

1 

1 

Jan.         I, 

31. 
March     i. 

31. 
April     30, 

0.985 
0.962 

0.943 
0.921 
0.898 

May      30, 
June      29, 
July       29. 
Aug.      28. 

0.878 
0.862 
0.852 
0.852 

\ 

\ 

> 

■ 
> 

Sept.     5 
Oct.       5 
Nov.      5 
Dec.      2 

^7. 

86. 
86. 

0.870           ' 
0.920 
0.986 
0.987 

1 
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APPAREXT  ORBITS  OF  T///:  SATELlJTliS  OF  JCPITER  IX  JAMAKY,   iSqb, 

AS  SEES  /.V  ^A'  IXVERTIXa   TFLESiOPF 


APPAREXT  ORBITS  OF  TI/E  SATELLITES  OF  J C PITER  IX  PEi  hMBER.   /.fi/». 

^.V  SEEX  IX  AX  IXVERTIXa   TELESiOPh 

(TAr  vrrfifa/  scaU  for  the  planet  is  three  tinus  and  for  the  orhits  five  tint<-f  the  hfrizontu/  i*$te  ) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose:  refercnre  to  the  al>ove  diagram 
rnables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  462 — 482.  is  the  page  of 
tliagrams  of  configurations,  for  the  same  month.  The  light  disks  Q  '"  the  vertical  row  in  tlu* 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  <m  the  sainr  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  aimvc  the  diagrams.  The  lat- 
itudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planrt,  when  they 
arc  placed  one  al>ove  the  other  according  to  their  apparent  latitude's.  The  numerals  desig- 
nating the  satellites  are  placed  (in  the  right  or  left  hand  si«le  t)f  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  t«>ward  the  east  or  toward  the 
N^fst  -the  motion  being  always  toward  the  numeral.  Frequently,  at  thr  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  tin  the  di>k  of  the  planet:  this 
phenomenon  is  indicated  by  a  light  disk  Q  *•  ^^^  ^^^^  hand  side  *)f  i\u*  page.  F!e<|uently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  In^hind  tne  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  0  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annex(*d  numeral  serves  to  point  out 
which  sateUite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judKe<l  by  transferring;  its 
given  position  to  the  abtne  diagram,  and  estimating  its  motion  during  the  elapsed  interval 
on  Uic  above  diagrams  of  the  orbits,  by  means  of  the  following  table  of  the  periods; — 


AfEAX  SVXOn/C  PERIOnS  OF  THE  SATELUThS 


d      h      m       t 
I.  I    18    28   35.945      = 

n.      3  13  17  53.735    = 


i.7r>9sr)04S 

3-554^>94i'> 


d      h      m        t 

>n.  7     3  59  35.«54 

IV.       16  18     5     6.92H 


7.16638720 
'^'.75355241 
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JUPITER'S  SATELLITES,  1896. 


WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE   I. 

• 

h        m 

h       m 

h       m 

h       m 

Jan.            I 

4  3*9  I 

March     18 

23  59  6 

June          4 

21   154 

Oct.         15 

16  56  3  ' 

2 

23     51 

20 

18  27.1 

6 

15  45  3 

17 

XI  26.0  1 

4 

17  31  I 

22 

12  55  0 

8 

10  15.4 

19 

5  554 

6 

II  57.0 

24 

7   22.8 

10 

4  45  5 

21 

0  24.8 

8 

6  23.0 

26 

I    50.6 

II 

23  157 

22 

18  54  0 

lO 

0  48.9 

27 

20   18.5 

13 

17  45  7 

24 

13  234 

II 

19  14.9 

29 

14   46.6 

15 

12  15.8 

26 

7  52  6 ; 

13 

13  40.7 

31 

9  14  6 

17 

6  45.9 

28 

2  21 9  1 

15 

8     6.6 

April         2 

3  42  9 

19 

I   16.2 

29 

20  51.0 

17 

2  32  4 

3 

22  ii.i 

20 

19  46  3 

31 

15  20.2 

1 

i8 

20  58  2 

5 

16  39  4 

22 

14  16.6 

Nov.          2 

1 
9  493 

20 

15  24.0 

7 

II     7.7 

24 

8  46.8 

4 

4  184 

22 

9  500 

9 

5  36  2 

26 

3  17.1 

5 

22  47  4 

24 

4  15  8 

II 

0    4.6 

27 

21  47.3 

7 

17  16.5 

25 

22  41.8 

12 

18  33  3 

29 

16  17.6 

9 

"  45  3 

• 

27 

17     7.6 

14 

13     2.0 

July           I 

10  47.8 

II 

6  14  2  ; 

29 

"  337 

16 

7  30.7 

3 

5  18.0 

13 

0  42  9 

31 

5  59  5 

18 

I  59  4 

4 

23  48.2 

14 

19  11.6  1 

Feb.           2 

0  25.6 

19 

20  28.5 

6 

18  18.6 

16 

13  404  ' 

3 

18  51.6 

21 

M  57  3 

8 

12  49.0 

18 

8    9.0 

5 

13  17-5 

23 

9  26.3 

10 

7  19  3 

20 

2  37  6 

7 

7  43-4 

25 

3  55  3 

12 

I  49  5 

21 

21    6.1 

9 

2     9.6 

26 

22  24.3 

13 

20  19.9 

23 

15  34  5 

lO 

20  35  9 

28 

16  53  3 

15 

14  50.1 

25 

10    2.9 

12 

15     2.1 

30 

II  22.6 

Sept.        10 

6  59.6 

27 

4  31-3 

M 

9  28.3 

May      ,    2 

5  51  7 

12 

1  29.7 

28 

22  59.6 

i6 

3  54  6 

4 

0   21. 1 

13 

19  59.7 

30 

17  278 

17 

22  20.9 

5 

18    50.3 

15 

14  29.8 

Dec.          2 

II  55^9 

19 

16  47.4 

7 

13    197 

17 

8  59.8 

4 

6  13.9 

21 

II   13.9 

9 

7  49  I 

19 

3  29  9 

6 

0  51.9 

23 

5  404 

II 

2  18.7 

20 

21  59.8 

7 

19  19.8 

25 

0    7.0 

12 

20  48.2 

22 

16  29.8 

9 

13  478 

26 

18  33  7 

M 

15  17.9 

24 

10  59  7 

IX 

8  15.7 

28 

13     0.3 

16 

9  47.3 

26 

5  29  7 

13 

2  43^3 

March       i 

7  27.3 

18 

4  17.0 

27 

23  59.6 

14 

21  10.9 

3 

I  54.2 

19 

22  46.6 

29 

18  29.4 

x6 

15  385 

4 

20  21.2 

21 

17  164 

Oct.           I 

12  59.2 

x8 

10    6.0 

6 

14  48.2 

23 

II  45.9 

3 

7  28.9 

20 

4  336 

8 

9  154 

25 

6  15.9 

5 

I  58.7 

21 

23    1.1 

xo 

3  42.5 

27 

0  45.7 

6 

20  28.3 

23 

17  28-3 

II 

22    9.7 

28 

19  15  7 

8 

14  57  9 

25 

iiSS^J 

13 

16  37.1 

30 

13  45  4 

10 

9  27.6 

27 

622.8 

15 

II     4.5 

June          I 

8  15  4 

12 

3  57  2 

29 

049^9 

17 

5  32.0 

3 

2  45  3 

13 

22  26.7 

30 

X917.X 
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SATELLITE  II. 


SATELLITE 

III. 

h       m 

h       m 

h       m 

Jan 

7 

14  307 

March 

26 

3  596 

Jane 

13 

I     7.0 

Oct- 

27 

M 

17  48.2 

April 

2 

7  46  2 

20 

.    5  288 

Nov. 

3 

21 

ai     34 

9 

11  3H3 

27 

9  52  I 

10 

29 

0  18  4 

16 

15  348 

July 

4 

14   168 

18 

Feb. 

5 

3  34  2 

23 

19  35  5 

II 

18  42.5 

25 

12 

6  524 

30 

23  39  6 

Sept. 

14 

10  46.1 

Dec 

2 

19 

xo  134 

May 

8 

3  46  7 

21 

15   10.4 

9 

26 

13  382 

15 

7  57  I 

28 

19  325 

16 

March 

4 

17    69 

22 

12  10.8 

Oct 

5 

23  536 

23 

1 

11 

20  40.1 

29 

16  27.4 

13 

4   125 

3> 

19 

0  17.4 

JuDe 

5 

20  45  9 

20 

8  294 

h       in 

h       m 

h       m 

h       m 

Jan.            I 

13  22.0 

March 

«9 

«4  34  I 

June 

5 

19  128 

Oct.         15 

10  51  5 

5 

2  30.1 

23 

3  47  4 

9 

8  350 

«9 

0  146 

8 

15  374 

26 

17     I.I 

12 

21  57  3 

22 

13  364 

12 

4  45  2 

30 

6  159 

16 

11   199 

26 

3  58  8 

15 

17  52  3 

Apdl 

2 

19  303 

20 

0  42.6 

29 

16  20.1 

1 

19 

6  59.6 

6 

8  45  7 

23 

14     56 

Nov.         2 

5  4»9 

22 

20    6.4 

9 

22      1.6 

27 

3  28  7 

5 

19     25 

1                    *^ 

9  135 

13 

II    18.I 

30 

16  51.9 

9 

8  235 

'                     29 

22  20.5 

17 

0  35  0 

July 

4 

6  154 

12 

21  43  3 

Feb.           2 

II  27.8 

30 

13  52  4 

7 

19  38  9 

16 

II     34 

;        6 

0  34  9 

24 

3  10. 1 

II 

9    2.5 

20 

0  22.6 

'        9 

13  42  8 

27 

16  28.3 

M 

22  26.4 

23 

13  42.1 

13 

2  505 

May 

I 

5  46  9 

Sept. 

9 

20  55  3 

27 

3     0.2 

16 

15  58  8 

t 

19    6.1 

«3 

10  197 

30 

16  188 

ao 

5     72 

8  25.6 

16 

23  43  7 

Dec          4 

5  358 

23 

18  16.5 

XX 

21  45  5 

20 

13    8.0 

7 

18  53  3 

27 

7  26.0 

«5 

II     56 

24 

2  31.6 

II 

8    93 

March        i 

20  36.1 

19 

0  26.1 

27 

«5  55  5 

14 

21  259 

5 

9  46  5 

22 

13  469 

Oct. 

I 

5  18  8 

18 

10  406 

8 

22    57.6 

26 

3    8.0 

4 

18  427 

21 

23  558 

12 

12      9.2 

29 

16  29  3 

8 

8    55 

25 

«3    9^4 

16 

I    21.4 

June 

2 

5  509 

II 

21  298 

" 

a  23.6 

SATELLITE   IV. 


"  37  4 
I  42.7 

16  II. 3 

7  26.2 


March     26 
April       12 

29 
May  16 
June  2 


h       m 
23  401 

16  53  I 
II      i.o 

5  55  2 

I  26.3 


b        m 

h        m 

unc 
uly 

18 

21   257 

Oct 

14 

20    5ft  7 

5 

17  460 

31 

16  II. 3 

Nov 

«7 

II     64 

Sept 

II 

4  M7 

Dec 

4 

5  149 

28 

0  364 

20 

22  2h  5 
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WASHINGTON  MEAN 

TIME. 

JANUARY. 

d     b     m      fl 

d     h    m      s 

d     b     m      s 

1     2  58  25.0 

I. 

Ec. 

Dis. 

"     4  49 

III. 

Sb. 

Eg. 

»1   II  33 

I.* 

Tr. 

In. 

5  49 

I. 

Oc. 

Re. 

6    7 

III. 

Tr. 

Eg. 

13  50 

I.* 

Sb. 

Eg. 

10  51     9  3 

11.* 

Ec. 

Dis. 

17  49    9.1 

1." 

Ec. 

Dis. 

13  53 

I.* 

Tr. 

Eg. 

14  50 

II.* 

Oc. 

Re. 

20  25 

I. 

Oc. 

Ke. 

19    6  43.5 

III. 

Kc. 

Dis. 

S    0  16 

L 

Sb. 

In. 

22  53 

IV. 

Sb. 

In. 

22  53 

III. 

Oc. 

Re. 

0  48 

I. 

Tr. 

In. 

1»     I  34 

IV. 

Tr. 

In. 

22    8  40  12.7 

I* 

Ec. 

Dis.    ' 

2  36 

I. 

Sb. 

Eg 

2  45     10 

II. 

Ec. 

Dis. 

II     0 

I.* 

Oc. 

Re. 

3    8 

I. 

Tr. 

Eg. 

3  28 

rv. 

Sb. 

Eg. 

18  38  16.8 

II. 

Ec. 

Dis, 

21  26  48.8 

I. 

Ec. 

Dis. 

6  13 

II. 

Oc. 

Re. 

21  34 

II. 

Oc. 

Re. 

8    0  15 

L 

Oc. 

Re. 

6  17 

IV. 

Tr. 

Eg. 

28     5  58 

I. 

Sb. 

In       . 

5     I 

II. 

Sb. 

In. 

15     7 

I* 

Sb. 

In. 

5  59 

I. 

Tr. 

In. 

6     I 

II. 

Tr. 

In. 

15  23 

I.* 

Tr. 

In. 

8  18 

I.* 

Sb. 

Eg 

7  55 

II.» 

Sb. 

Eg. 

17  27 

I.* 

Sb. 

Eg. 

8  19 

I* 

Tr. 

Eg. 

8  56 

II.* 

Tr. 

Eg. 

17  44 

J* 

Tr. 

Eg. 

a4     3    6 

I. 

Oc. 

Dis. 

14  33  28.2 

IV.* 

Ec. 

Dis. 

13  12  17  36.5 

I.* 

Ec. 

Dis. 

5  26 

I. 

Oc. 

Re. 

18  44 

I.* 

Sb. 

In. 

14  51 

I* 

Oc. 

Re. 

12  43 

II.* 

Tr. 

In. 

18  58  43.6 

IV. 

Ec. 

Re. 

20  53 

II. 

Sh. 

In. 

12  45 

11* 

Sb. 

In. 

19    7 

IV. 

Oc. 

Dis. 

21  22 

II. 

Tr. 

In. 

15  38 

II.* 

Tr. 

Eg 

19  13 

I. 

Tr. 

In. 

23  47 

II. 

Sb. 

Eg. 

15  40 

11* 

Sh. 

Eg 

21     4 

I. 

Sh. 

Eg- 

14     0  17 

II. 

Tr. 

Eg. 

25     0  25 

I. 

Tr. 

In       1 

21    14 

III. 

Sh. 

In. 

9  35 

I.* 

Sb. 

In. 

0  27 

I. 

Sh. 

In.      < 

21  33 

I. 

Tr. 

Eg. 

9  49 

I* 

Tr. 

In. 

2  45 

I. 

Tr. 

Eg.     1 

23  10 

III. 

Tr. 

In. 

"  55 

I* 

Sb. 

Eg. 

2  46 

I. 

Sb. 

Eg      1 

23  50 

IV. 

Oc. 

Re. 

12  10 

I.* 

Tr. 

Eg. 

8  58 

Ill* 

Tr. 

In. 

4    0  51 

III. 

Sh. 

Eg. 

15     8     7.7 

Ill* 

Ec. 

Dis. 

9  10 

III* 

Sb. 

In. 

2  50 

III. 

Tr. 

Eg. 

19  38 

III. 

Oc. 

Re. 

12   38 

III* 

Tr. 

Eg. 

15  55  18.1 

I.* 

Ec. 

Dis. 

15     6  46     7.3 

I* 

Ec. 

Dis. 

12   48 

III* 

Sb. 

Eg 

18  41 

I.* 

Oc. 

Re. 

9  17 

I* 

Oc. 

Re. 

21    32 

I. 

Oc. 

Dis. 

509  20.4 

II. 

Ec. 

Dis. 

16     2  34.6 

11* 

Ec. 

Dis 

23  52  43  8 

I. 

Ec. 

Re. 

3  58 

II. 

Oc. 

Re. 

19  20 

II. 

Oc. 

Re. 

S6     7  46 

II.* 

Oc 

Dis.   ; 

13  13 

I.* 

Sh. 

In. 

16     4     4 

I. 

Sb. 

In. 

10  46  30.7 

II.* 

Ec. 

Re. 

13  39 

I.* 

Tr. 

In. 

4  15 

I. 

Tr. 

In. 

18  51 

I. 

Tr. 

In. 

15  32 

I.* 

Sh. 

Eg. 

6  23 

I* 

Sh. 

Eg. 

18  56 

I. 

Sb. 

In. 

15  59 

I.* 

Tr. 

Eg. 

6  36 

I* 

Tr. 

E? 

21    IZ 

I. 

Tr. 

Eg. 

6  xo  23  43.2 

I.* 

Ec. 

Dis. 

17     I  14  35.2 

I. 

Ec. 

D^. 

21    16 

I. 

Sb. 

Eg. 

13    7 

I* 

Oc. 

Re. 

3  42 

I. 

Oc. 

Re. 

a?  15  58 

I* 

Oc. 

Dis. 

18  18 

II.* 

Sh. 

In. 

10  10 

11* 

Sh. 

In. 

18  21    17.4 

I. 

Ec. 

Re. 

19    8 

II. 

Tr. 

In. 

10  29 

II.* 

Tr. 

In. 

28     I  50 

II. 

Tr. 

In. 

21    12 

II. 

Sb. 

Eg. 

13     5 

11." 

Sh. 

Eg. 

2      3 

II. 

Sh. 

In. 

22     3 

II. 

Tr. 

Eg. 

13  24 

II.* 

Tr. 

Eg. 

4  45 

II. 

Tr. 

Eg- 

T    7  41 

L* 

Sh. 

In. 

22  32 

I. 

Sh. 

In. 

458 

II. 

Sh. 

Eg. 

8    5 

I.» 

Tr. 

In. 

22  41 

I. 

Tr. 

In. 

13  17 

I* 

Tr. 

In. 

10    I 

I.* 

Sh. 

Eg. 

18     0  52 

I. 

Sh. 

Eg. 

13  24 

I.* 

Sh. 

In. 

10  25 

I.* 

Tr. 

Eg. 

z     2 

I. 

Tr. 

Eg. 

15  37 

I.* 

Tr. 

Eg. 

11     9     30 

III.* 

Ec. 

Dis. 

5  10 

III. 

Sh. 

In. 

15  39 

IV.* 

Tr. 

In. 

16  21 

III.* 

Oc. 

Re. 

5  43 

III. 

Tr. 

In. 

15  44 

I.* 

Sb. 

Eg. 

8     4  52  11.3 

I. 

Ec. 

Dis. 

8  48 

Ill* 

Sh. 

Eg. 

16  52 

rv.* 

Sh. 

In.     . 

7  33 

I.* 

Oc. 

Re. 

9  23 

III* 

Tr. 

Eg. 

20  22 

IV. 

Tr. 

Eg. 

13  26  53.0 

II.* 

Ec. 

Dis. 

19  43     9-4 

I. 

Ec. 

Dis. 

21  29 

IV. 

Sh. 

Eg. 

17     5 

II.* 

Oc. 

Re. 

22     8 

I, 

Oc. 

Re. 

22  29 

III. 

Oc. 

Dis. 

9     2  10 

I. 

Sh. 

In. 

19     5  20  39.6 

II. 

Ec. 

Dis. 

a»    2  34  55.0 

III. 

Ec. 

Re. 

2   32 

I. 

Tr. 

In. 

8  27 

II.* 

Oc. 

Re. 

10  24 

I.* 

Oc. 

Dis. 

4  29 

I. 

Sh. 

Eg. 

17     I 

I* 

Sh. 

In. 

12  49  54.5 

I.* 

Ec. 

Re. 

4  52 

I. 

Tr. 

Eg. 

17     7 

I.* 

Tr. 

In. 

20  53 

II. 

Oc. 

Dis. 

23  20  37.4 

I. 

Ec. 

Dis. 

19  21 

I. 

Sb. 

Eg. 

80    0    4     6.7 

II. 

Ec. 

Re. 

10     I  59 

I. 

Oc. 

Re. 

19  27 

I. 

Tr. 

Eg. 

7  43 

I* 

Tr. 

In. 

7  36 

II,* 

Sb. 

In. 

20    8  34  15.2 

rv* 

Ec. 

Dis. 

7  53 

I.* 

Sh. 

In. 

8  15 

II.* 

Tr. 

In. 

13  59 

IV.* 

Oc. 

Re. 

10    3 

I* 

Tr. 

Eg. 

10  30 

11* 

Sh. 

Eg. 

14  II  39.2 

I.* 

Ec. 

Dis. 

10  12 

I.* 

Sh. 

Eg. 

XI  10 

II.* 

Tr. 

Eg. 

16  34 

I.* 

Oc. 

Re. 

81     4  49 

I. 

Oc. 

Dis. 

20  38 

I. 

Sh. 

In. 

23  27 

II 

Sh. 

In. 

7  18  28.4 

I* 

Ec. 

Re. 

20  57 

I. 

Tr. 

In. 

23  36 

II. 

Tr. 

In. 

14  57 

II.* 

Tr. 

In- 

22  58 

I. 

Sh. 

Eg. 

21     2  21 

II. 

Sh. 

Eg. 

15  21 

II.* 

Sh. 

In. 

23  17 

I. 

Tr. 

Eg. 

2  31 

II. 

Tr. 

Eg. 

17  52 

II. 

Tr. 

Eg. 

11     I  12 

III. 

Sh. 

In. 

II  30 

i.» 

Sh. 

In. 

18  16 

II. 

Sb. 

Eg- 

2  27 

III. 

Tr. 

In. 

** 

OTE.— In.,  denotes  ingress ;  Eg.,  egress;  Dis.,  disappearance ;  Re., reappearance  ;  Ec,  eclipse. 

Oc,  denotes  occnlUUon ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


JANUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


IIL 


d 


IL 


d 


IV, 


Configurations  at  12  *  J(f*  for  an  Inverting   Telescope, 


I 


West 

1 

East. 

•4 

0 

I 

•3 

A 

•I 

0 

2* 

3* 

•2( 


t 

•4 


i_  4  . 

i     5) 


•23*      'I 


3* 


81 


•3 


o  _ 

o 


ly 


•4 


•2 


•4 


2* 


•4 


•I 


2* 


•2     O 


•4 


•I 


•3 


9l 


I' 


11  • 

12  I 


•2 


o_ 

2'       O 


•2 


4* 


!•      3* 


3' 


4*  O         !•       '2 


13' 

Ml 
15  I 


4- 

•3 


4* 


2* 


•31-  O" 


2* 


•2  O  •" 


•3 


t6 


•4 


!• 


'  17  lOa-  -4 


P 
O" 


•2 


•3 


•«         3* 


18  I 


•4 


•2 


«9| 


3' 


•4 


I     3-      O 

o" 


30 


•3 


I  o 


2* 


•4< 


21    Ol' 

a* 

•3 

0 

•4 

22  1 

•a 

0      I 

•3 

•2 

•3 

'4 

.   23  J 

!• 

0 

•4 

24I 

Oa- 

•X 

3* 

•4 

35  lOr 


•2  ♦! 


4' 


26 


3" 


O   *a    I" 


4* 


27i 

iiL 


•3 


•I      o 


2-         4- 


I- 


29 


I 


4*     '2 


Oi'4; 

o" 


3 


•1 


30 


4* 


I-     o 


•2 


•3 


4* 


O        2-        •! 


3' 
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WASHINGTON  MEAN 

TIME. 

FEBRUARY. 

d      h    m      s 

d      h    m      fl 

d      h    m      s 

1     2     9 

I. 

Tr. 

In. 

10  22   10  2X.O 

I. 

Ec. 

Re. 

20  12  56 

T  » 

Tr. 

In. 

2    21 

I. 

Sh. 

In. 

11     6  20 

11* 

Tr. 

In. 

13  36 

T  * 

Sb. 

In. 

4  29 

I. 

Tr. 

Eg. 

7  15 

11* 

Sb. 

In. 

15   16 

T  * 

Tr. 

Eg- 

4  41 

I. 

Sh. 

Eg. 

9  15 

11* 

Tr. 

Eg. 

15  56 

T  « 

Sb. 

Dts. 

•              12    15 

Ill* 

Tr. 

In. 

xo  10 

II.* 

Sb. 

Eg. 

21   10    4 

T  • 

Oc. 

I          13     9 

III* 

Sh. 

In. 

16  45 

I.* 

Tr. 

In. 

13     2  31.2 

I  * 

Ec 

Re. 

'          15  54 

III/ 

Tr. 

Eg. 

17  13 

I. 

Sb. 

In. 

21  46 

11! 

Tr. 

In. 

16  47 

III* 

Sh. 

Eg. 

19    5 

I. 

Tr. 

Eg. 

23     9 

II. 

Sh. 

In. 

23  16 

I. 

Oc. 

Dis. 

19  33 

I. 

Sb. 

Eg. 

22    0  41 

II. 

Tr. 

Eg. 

.     «     1  47     8.7 

I. 

Ec. 

Re. 

la   5   3 

III. 

Oc. 

Dis. 

2     4 

II. 

Sh. 

^7 

Eg 

10     0 

11* 

Oc. 

Dis. 

10  33  22.2 

Ill* 

Ec 

Re. 

7  23 

I  * 

Tr. 

In. 

!             13    22      47 

11* 

Ec, 

Re. 

13  52 

I* 

Oc. 

Dis. 

8     5 

T  * 

Sb. 

In. 

1             20   35 

I. 

Tr. 

In. 

16  39   33 

I* 

Ec 

Re. 

9  43 

T*» 

Tr. 

Eg.     ' 

20   50 

I. 

Sb. 

In 

18     I  23 

II. 

Oc 

Dis. 

10  25 

f  * 

Sb. 

Eg 

22    55 

I. 

Tr. 

Eg. 

5  15  13  0 

II. 

Ec 

Re. 

13  51 

iv!* 

Oc 

Dis. 

23    10 

I. 

Sb. 

Eg 

IX  12 

I* 

Tr. 

In. 

18  31 

IV. 

Oc 

Re. 

8  17  42 

I* 

Oc. 

Dis. 

II  42 

I.* 

Sb. 

In. 

20  38  33  5 

IV. 

Ec 

Dis     . 

20  15  44.5 

I. 

Ec 

Re. 

13  32 

I.» 

Tr. 

Eg. 

22  14 

III. 

Tr. 

In.      1 

4     4     4 

II. 

Tr. 

In. 

14    2 

I.* 

Sb. 

Eg. 

28     I     6 

III. 

Sb. 

In       ' 

4  39 

II. 

Sb. 

In. 

14    5  54 

IV. 

Tr. 

In. 

I  13  4a9 

IV. 

Ec 

Re.     1 

6  59 

II. 

Tr. 

Eg. 

8  18 

I.« 

Oc 

Dis. 

I  53 

III. 

Tr. 

i 
Eg. 

'           7  34 

II.* 

Sb. 

Eg. 

10  35 

IV.* 

Tr. 

Eg. 

4  30 

I. 

Oc 

Dis- 

15     I 

I* 

Tr. 

In. 

10  52 

IV.* 

Sb. 

In. 

4  45 

III. 

Sh. 

Eg.     1 

15  18 

I* 

^ 

Sh. 

In 

"     7  41-3 

I* 

Ec 

Re. 

7  31   18.3 

I* 

Ec 

Re.     i 

17  21 

I.* 

Tr. 

Eg. 

15  32 

IV.* 

Sh. 

Eg. 

16  49 

II. 

Oc. 

Dis. 

17  38 

I.- 

Sb. 

Eg. 

19  28 

II. 

Tr. 

In. 

21     8  29.8 

II. 

Ec 

Re 

5     I  45 

III. 

Oc. 

Dis. 

20  33 

II. 

Sh. 

In. 

24     X  50 

I. 

Tr. 

In 

i             6  34      I.O 

Ill* 

Ec. 

Re 

22  23 

II. 

Tr. 

Eg. 

2  34 

I. 

Sh. 

In 

<          12     8 

I.* 

Oc. 

Db 

23  28 

II. 

Sb. 

Eg. 

4  10 

I. 

Tr. 

Eg. 

M  44  24.2 

I.* 

Ec. 

Re. 

15     5  38 

I. 

Tr. 

In. 

4  54 

I. 

Sb. 

^7 

Eg 

23    7 

11. 

Oc 

Dis, 

6  10 

I* 

Sb. 

In. 

22  57 

I. 

Oc 

Dis. 

i         23  22 

IV. 

Oc 

Dis 

7  58 

I.* 

Tr. 

Eg. 

25     2     0    0.4 

I. 

Ec 

Re. 

6     2  39  41.2 

II. 

Ec 

Re. 

8  30 

I* 

Sb. 

Eg. 

10  56 

II.' 

Tr. 

In. 

7     8  33.6 

IV.* 

Ec. 

Re. 

18  52 

III. 

Tr. 

In. 

12  27 

11.^ 

Sh. 

In 

9  27 

I* 

Tr. 

In. 

21     7 

III. 

Sb. 

In. 

13  51 

IL* 

Tr. 

Eg. 

9  47 

I.» 

Sb. 

In 

22  31 

III. 

Tr. 

Eg. 

15  22 

11* 

Sb. 

Eg 

11   47 

L* 

Tr 

Eg 

16     0  46 

III. 

Sb. 

Eg- 

20  16 

I. 

Tr. 

%9 

In. 

12     7 

I* 

Sh. 

Eg. 

2  45 

I. 

Oc 

Dis. 

21     2 

I. 

Sb. 

In. 

,      »     6  33 

I* 

Oc 

Dis 

5  36  26.4 

I. 

Ec. 

Re. 

22  36 

I. 

Tr. 

Eg 

I           9  13     0.3 

I* 

Ec. 

Re. 

14  31 

11* 

Oc. 

Dis. 

23   22 

I. 

Sb. 

Eg.     1 

17  12 

II. 

Tr. 

In. 

18  33     4  5 

II. 

Ec. 

Re. 

20  II  49 

III.* 

Oc 

Dis. 

17  57 

II. 

Sh. 

In. 

17     0     4 

I. 

Tr. 

In. 

17  24 

I. 

Oc 

Dis-    ■ 

20    7 

II. 

Tr. 

Eg. 

0  39 

I. 

Sb. 

In. 

18  33  17.2 

III. 

Ec 

Re. 

;         20  52 

II. 

Sh. 

Eg 

2  24 

I. 

Tr. 

Eg. 

20  28  47.3 

I. 

Ec 

Re. 

8     3  53 

I. 

Tr. 

In 

2  59 

I. 

Sb. 

Eg. 

a»   5  59 

IL 

Oc. 

Dis, 

4   15 

I 

Sh. 

In 

21   II 

I. 

Oc 

Dis. 

10  26   6.7 

11* 

Ec 

Re 

6  13 

I.* 

Tr. 

Eg. 

18     0     5     6.6 

I 

Ec. 

Re. 

14  42 

I* 

Tr. 

In 

6  35 

I* 

Sb. 

Eg. 

8  37 

11* 

Tr. 

In. 

15  31 

L* 

Sh. 

In. 

15  32 

III  • 

Tr 

In 

9  51 

II.* 

Sb. 

In. 

17    2 

L 

Tr. 

Eg. 

17     8 

III* 

Sb. 

In 

II  32 

II.* 

Tr. 

Eg. 

17  51 

L 

Sh. 

Eg. 

'          19  11 

III. 

Tr. 

Eg. 

12  46 

II.* 

Sb. 

Eg- 

28  II  50 

I.* 

Oc 

Dis, 

20  47 

III. 

Sh. 

Eg 

18  30 

I. 

Tr. 

In. 

14  57  290 

I* 

Ec 

Re 

1 

9     I     0 

I. 

Oc 

Dis 

19     7 

I. 

Sb 

In. 

29     0     7 

n. 

Tr. 

Id 

3  41  43  I 

I. 

Ec 

Re. 

20  50 

I. 

Tr 

Eg- 

»  45 

II. 

Sh. 

In 

12   15 

II.' 

Oc 

Dis. 

21  27 

I. 

Sb. 

Eg- 

3    2 

IL 

Tr. 

Eg     ' 

15  57  36.1 

11* 

Ec. 

Re 

19     8  24 

Ill* 

Oc 

Dis. 

4  40 

IL 

Sb 

Eg 

22  19 

I. 

Tr. 

In 

14  33  258    III.* 

Ec. 

Re 

9    9 

I* 

Tr 

In 

22  44 

I. 

Sb 

In. 

15  37 

I* 

Oc 

Dis. 

9  59 

I* 

Sb. 

In 

10     0  39 

I. 

Tr. 

Eg 

18  33  51  I 

I. 

Ec 

Re. 

II  29 

L* 

Tr 

Eg. 

1      '  -» 

I. 

Sh. 

Eg 

to     3  40 

II. 

Oc 

Dis. 

12  19 

L* 

Sb. 

Eg. 

19  26 

L 

Oc 

Dis 

7  50  41  5 

11* 

Ec 

Re. 

1 

Note.— In.,  denotes  inuress ;  Ef.,  egress ;  Dis..  disappearance  :  Re.,  reappearance ;  Ec,  eclipse, 

Oc  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh..  transit  of  the  shadow;  •  Visible  at  WashinfftfliL 
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WASHINGTON  MEAN  TIME. 

• 

MARCH 

» 

1 

d  h  m   fl 

d  h  m   ■ 

d  b  m   8  . 

1 

1   I  40 

III. 

Tr. 

In. 

10  20  35 

II. 

Sh. 

Eg. 

21  10  17 

II.* 

Tr. 

Eg  i 

5  5 

III. 

Sb. 

In. 

23  51 

I. 

Tr. 

In. 

12  32 

11* 

Sh. 

Eg. 

5  19 

ni. 

Tr. 

Eg. 

11  0  52 

I. 

Sh. 

In. 

14  35 

I* 

Tr. 

In. 

6  17 

i.» 

Oc. 

Dis. 

2  II 

I. 

Tr. 

Eg. 

15  44 

I. 

Sh. 

In. 

845 

III.* 

Sh. 

Eg. 

3  12 

I. 

Sh. 

Eg. 

16  55 

I. 

Tr. 

Eg. 

9  26  Z7.9 

!• 

Ec. 

Re. 

18  51 

III. 

Oc. 

Dis. 

18  4 

I. 

Sh. 

Eg. 

19  9 

II. 

Oc. 

Dis. 

21  0 

I. 

Oc, 

Dis. 

22  II  45 

I* 

Oc. 

Dis. 

20  45 

IV. 

Tr. 

In. 

22  29 

III. 

Oc. 

Re. 

12  26 

III* 

Tr. 

In.  . 

23  43  51 6 

II. 

Ec. 

Re. 

23  I  45  7 

III. 

Ec. 

Dis. 

15  II  54.1 

I. 

Ec. 

Re.  ' 

S  I  25 

IV. 

Tr. 

Eg. 

IS  0  18  59.7 

I. 

Ec. 

Re. 

16  4 

III. 

Tr. 

Eg. 

3  36 

I. 

Tr. 

In. 

3  33  28.3 

III. 

Ec. 

Re. 

17  3 

III. 

Sb. 

In.  j 

428 

I. 

Sh. 

In. 

10  42 

11* 

Oc. 

Dis. 

20  44 

III. 

Sh. 

Eg. 

4  52 

IV. 

Sh. 

In. 

15  36  46.0 

II. 

Ec. 

Re. 

23  2  20 

II. 

Oc. 

Db. 

5  56 

I. 

Tr. 

Eg. 

18  18 

I. 

Tr. 

In. 

7  29  35.6 

11* 

Ec. 

Re. 

6  48 

I.* 

Sh. 

Eg. 

19  20 

I. 

Sh. 

In. 

9  3 

I.* 

Tr. 

In. 

9  36 

IV.  • 

Sh. 

Eg. 

20  38 

I. 

Tr. 

Eg. 

10  12 

I.* 

Sh. 

In. 

8  0  44 

I. 

Oc. 

Dis. 

21  40 

I. 

Sh. 

Eg. 

II  23 

I* 

Tr. 

Eg. 

3  55  1.4 

I. 

Ec. 

Re. 

13  15  27 

I. 

Oc. 

Dw. 

12  32 

I* 

Sh. 

Eg. 

13  18 

ii.» 

Tr. 

In. 

18  47  44.2 

I. 

Ec. 

Re. 

24  6  13 

I. 

Oc. 

Dis.  • 

15  3 

II.* 

Sh. 

In. 

14  4  54 

II. 

Tr. 

In. 

9  40  419 

I.* 

Ec. 

Re.  1 

16  13 

ii.» 

Tr. 

Eg. 

6  59 

11* 

Sh. 

In. 

20  36 

II. 

Tr. 

In. 

17  58 

II. 

Sh. 

Eg. 

7  49 

11* 

Tr. 

Eg. 

22  54 

II. 

Sh. 

In. 

22  3 

I. 

Tr. 

In. 

9  54 

II.* 

Sh. 

Eg. 

23  31 

II. 

Tr. 

Eg. 

22  57 

I. 

Sh. 

In. 

12  45 

I.* 

Tr. 

In. 

25  I  50 

II. 

Sh. 

Eg. 

4  0  23 

I. 

Tr. 

Eg. 

13  49 

I.* 

Sh. 

In. 

3  31 

I. 

Tr. 

In. 

I  17 

I. 

Sh. 

Eg. 

15  5 

I. 

Tr. 

Eg. 

4  41 

I. 

Sh. 

In. 

15  17 

III.* 

Oc. 

Dis. 

16  9 

I. 

Sh. 

Eg. 

5  51 

I. 

Tr. 

Eg. 

18  56 

III. 

Oc. 

Re. 

15  8  46 

Ill* 

Tr. 

In. 

7  I 

I.* 

Sh. 

Eg. 

19  2  15.0 

III. 

Ec. 

Dis. 

9  55 

I.* 

Oc. 

Dis. 

26  0  41 

I. 

Oc. 

Dis. 

19  II 

I. 

Oc. 

Dis. 

12  24 

Ill* 

Tr. 

Eg. 

2  II 

III. 

Oc. 

Dis. 

22  23  50.1 

I. 

Ec. 

Re. 

13  4 

III* 

Sh. 

In. 

4  9  34  6 

I. 

Ec. 

Re. 

22  33  39  0 

ni. 

Ec. 

Re. 

13  16  36.3 

I* 

Ec. 

Re. 

5  49 

III. 

Oc. 

Re. 

5  8  19 

11* 

Oc. 

Dis. 

16  44 

III. 

Sh. 

Eg. 

7  0  43  2 

III." 

Ec. 

Dis. 

13  I  28.3 

II.* 

Ec. 

Re. 

23  54 

II. 

Oc. 

Dis. 

10  33  0.0 

Ill* 

Ec. 

Re. 

16  30 

I. 

Tr. 

In. 

16  4  54  25.0 

II, 

Ec. 

Re. 

15  34 

11* 

Oc. 

Dis. 

17  26 

I. 

Sh. 

In. 

7  13 

I* 

Tr. 

In. 

20  47  9.1 

II. 

Ec. 

Re. 

18  50 

I. 

Tr. 

Eg. 

8  18 

I.* 

Sh. 

In. 

21  21 

IV. 

Oc. 

Dis. 

19  46 

I. 

Sh. 

Eg. 

9  33 

I.* 

Tr. 

Eg. 

21  59 

I. 

Tr. 

In. 

«  13  38 

I* 

Oc. 

Dis. 

10  38 

I* 

Sh. 

Eg. 

23  10 

I. 

Sh. 

In. 

16  52  33  4 

I. 

Ec. 

Re. 

17  4  22 

I. 

Oc. 

Dis. 

27  0  19 

I. 

Tr. 

Eg. 

7  2  30 

II. 

Tr. 

In. 

7  45  23.1 

I* 

Ec. 

Re. 

I  30 

I. 

Sh. 

Eg. 

4  22 

II. 

Sh. 

In. 

18  8 

II. 

Tr. 

In. 

2  0 

IV. 

Oc. 

Re. 

5  23 

II. 

Tr. 

Eg. 

20  17 

II. 

Sh. 

In. 

8  44  51.3 

IV.* 

Ec. 

Db. 

7  17 

II.* 

Sh. 

Eg. 

21  3 

II. 

Tr. 

Eg. 

13  24  51.9 

IV.* 

Ec. 

Re. 

10  57 

I* 

Tr. 

In. 

23  12 

II. 

Sh. 

Eg. 

19  19 

I. 

Oc. 

Db. 

II  54 

I* 

Sh. 

In. 

18  I  40 

I. 

Tr. 

In. 

22  38  21.3 

I. 

Ec. 

Re. 

13  17 

I* 

Tr. 

Eg. 

2  46 

I. 

Sh. 

In. 

28  9  51 

11* 

Tr. 

In. 

14  14 

I* 

Sh. 

Eg. 

4  0 

I. 

Tr. 

Eg. 

12  13 

11* 

Sh. 

In. 

8  5  II 

III. 

Tr. 

In. 

5  6 

I. 

Sh. 

Eg. 

12  46 

11* 

Tr. 

Eg. 

8  5 

I* 

Oc. 

Dis. 

12  27 

IV.* 

Tr. 

In. 

15  9 

II 

Sh. 

Eg. 

8  49 

III.* 

Tr. 

Eg. 

17  6 

IV. 

Tr. 

Eg. 

16  27 

I. 

Tr. 

In. 

9  4 

III.* 

Sh. 

In. 

22  28 

III. 

Oc. 

Dis. 

17  38 

I. 

Sh. 

In. 

II  21  24.1 

I* 

Ec. 

Re. 

22  50 

I. 

Oc. 

Dis. 

18  47 

I. 

Tr. 

Eg. 

12  44 

III* 

Sh. 

Eg. 

22  53 

IV. 

Sh. 

In. 

19  58 

I. 

Sh. 

Eg 

21  30 

II. 

Oc. 

Dis. 

19  2  7 

III. 

Oc. 

Re. 

ao  14  37 

I. 

Oc. 

Dis. 

9  2  19  lO.I 

II. 

Ec. 

Re. 

2  14  16.8 

I. 

Ec. 

Re, 

16  II 

III. 

Tr. 

In. 

5  24 

I. 

Tr. 

In. 

3  I  132 

III. 

Ec. 

Dis. 

17  7  15.7 

I. 

Ec. 

Re. 

6  23 

I* 

Sh. 

In. 

3  39 

IV. 

Sh. 

Eg. 

19  49 

III. 

Tr. 

Eg. 

7  44 

I  * 
*• 

Tr. 

Eg. 

6  33  13-6 

III.* 

Ec. 

Re. 

21  3 

III. 

Sh. 

In. 

8  43 

I* 

Sh. 

Eg. 

13  7 

II.* 

Oc. 

Dis. 

30  0  44 

III. 

Sh. 

Eg.  j 

10  2  33 

I. 

Oc. 

Dis. 

18  II  59.8 

II. 

Ec. 

Re. 

4  48 

II. 

Oc. 

Dis. 

5  7 

IV. 

Oc. 

Dis. 

20  8 

I. 

Tr. 

In. 

10  4  42.0 

11* 

Ec. 

Re. 

5  50  9  5 

I. 

Ec. 

Re. 

21  15 

I. 

Sh. 

In. 

10  55 

I* 

Tr. 

In. 

9  46 

IV.* 

Oc. 

Re. 

22  28 

I. 

Tr. 

Eg. 

12  7 

I.* 

Sh. 

In. 

14  41  12.3 

IV.* 

Ec. 

Dis. 

23  35 

I. 

Sh. 

Eg. 

13  15 

I.* 

Tr. 

Eg. 

15  42 

IT* 

Tr. 

In. 

ao  17  17 

I. 

Oc. 

Dis. 

14  27 

I. 

Sh. 

Eg 

17  40 

II. 

Sh. 

In. 

20  43  0.7 

I. 

Ec. 

Re. 

81  8  5 

I* 

Oc. 

Dis. 

18  37 

II. 

Tr. 

Eg. 

ai  7  22 

II.* 

Tr. 

In. 

II  36  4.6 

I* 

Ec. 

Re. 

19  18  56.7 

IV. 

Ec. 

Re. 

9  36 

11* 

Sh. 

In. 

23  7 

II. 

Tr. 

In. 

Note, — Id.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec,  eclipse. 

Oc,  denotes  occultation ;  Tr.,  transit  ol  the  %ate\\\tft\  SYx., \xm»\\  til th«  shadow;  •  Visible  at  WMhiagtoo. 
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MARCH. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


i 


III. 


r 


11. 


r 


IV. 


d 


r 


Configurations  at  ii^^  o*"  for  an  Inverting  Telescope, 


Day. 


West 


East 


II 

•2  3'            O        •!  4* 

A 

3' 

O                                 -2 

3 

4"3 

O      2*              -1 

4 

4- 

2* 

•I      -3       O 

5 

4- 

O            I-             -3 

-2« 

6 

•4 

•I        O                                   2* 

•3 

7  Oi-           -4 

2-             O                                3" 

8 


•4 


•2 


3*     O    -I 


3' 


•4 


I* 


o 


•2 


XO 


•3 


"I 


2*         I* '3 


O  '4      2'    'I 

o 


•4 


X2 

0 

I-      '3 

•4 

-2« 

13  1 

•I 

0 

2*                       '3 

•4 

X4! 

2* 

0  I- 

3* 

•4 

15  !03- 

•2 

0 

•   4-       •!€ 

x6 

3* 

I 

•  0 

•2 

4' 

17  1 

•3 

0 

0  4- 

•12' 

1- 
-8 

4' 

i8 

2*     •31* 

19 

4* 

'2     0 

20  1 

4* 

•I 

0 

•2             '3 

211 

4' 

2-0 

V 

3- 

22  1            4* 
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ni. 

Oc. 

Re. 

z6  II 

!• 

Sh. 

Eg. 

II  18 

I. 

Tr. 

Eg. 

13  13 

II. 

Sh. 

In. 

16  28 

III.* 

Sh. 

In. 

II  31 

III. 

Tr. 

Eg. 

15  9 

!!.• 

Tr. 

In. 

17  14 

I.» 

Tr. 

Eg. 

21  22 

II. 

Sh. 

In. 

16  9 

11/ 

Sh. 

Eg. 

20  9 

III. 

Sh. 

Eg- 

23  I 

11. 

Tr. 

In. 

18  4 

II. 

Tr. 

Ej. 
Dis. 

20  45 

in. 

Tr. 

In. 

8  0  18 

II. 

Sh. 

Eg. 

20  22  24.8 

I. 

Ec. 

24  0  24 

in. 

Tr. 

Eg. 

I  56 

II. 

Tr. 

E9. 

23  37 

I. 

Oc. 

Re. 

5  4 

II. 

Sh. 

In. 

5  32  22.4 

I. 

Ec. 

Dis. 

14  9  7  1.7 

IV. 

Ec. 

Dis. 

7  14 

II. 

Tr. 

In. 

8  39 

I. 

Oc. 

Re. 

13  50  9  4 

rv 

Ec. 

Re. 

8  0 

II. 

Sh. 

Eg 

4  2  38 

I. 

Sh. 

In. 

17  29 

I.* 

Sh. 

In. 

10  8 

II. 

Tr. 

Eg. 

328 

I. 

Tr. 

In. 

18  14 

IV. 

Oc. 

Dis. 

II  12  17.0 

I. 

Re. 

Dis. 

4  58 

I. 

Sh. 

Eg. 

18  26 

I. 

Tr. 

In. 

14  33 

I.* 

Oc. 

Re. 

548 

I. 

Tr. 

Eg. 

19  49 

I. 

Sh. 

Eg. 

26  8  19 

I. 

Sh. 

In. 

15  35  32.4 

11* 

Ec. 

Dis. 

20  46 

I. 

Tr. 

Eg. 

9  23 

I. 

Tr. 

In. 

20  10 

II. 

Oc. 

Re. 

23  3 

IV. 

Oc. 

Re. 

xo  39 

I. 

Sh. 

Eg. 

5  0  0  42.1 

I. 

Ec. 

Dis. 

16  7  28  11.4 

II. 

Ec. 

Dis. 

II  43 

I. 

Tr. 

Eg. 

3  9 

I. 

Oc. 

Re. 

12  19 

II. 

Oc. 

Re. 

23  21  48.0 

II. 

Ec. 

Dis. 

18  40  37.2 

III. 

Ec. 

Dis. 

14  50  42.6 

I* 

Ec. 

Dis. 

26  4  26 

II. 

Oc. 

Re. 

21  7 

I. 

Sh. 

In. 

z8  6 

I. 

Oc. 

Re. 

5  40  33  X 

I. 

Ec. 

Dis. 

21  58 

I. 

Tr. 

In. 

16  II  57 

I. 

Sh. 

In. 

9  3 

I. 

Oc. 

Re. 

22  50 

IV. 

Sh. 

In. 

12  30 

III. 

Sh. 

In. 

27  2  48 

I. 

Sh. 

In. 

23  27 

I. 

Sh. 

Eg. 

12  56 

I. 

Tr. 

In. 

3  53 

I. 

Tr. 

In. 

6  0  18 

I. 

Tr. 

Eg. 

14  17 

I. 

Sh. 

Eg. 

5  8 

I. 

Sh. 

Eg. 

I  44 

III. 

Oc. 

Re. 

15  16 

I* 

Tr. 

Eg.. 

6  13 

I. 

Tr. 

Eg. 

3  44 

IV. 

Sh. 

Eg. 

16  12 

HI* 

Sh. 

Eg. 

6  34  13  6 

III. 

Ec. 

Dis. 

6  59 

IV. 

Tr. 

In. 

16  29 

III* 

Tr. 

In. 

10  6  5.2 

III. 

Ec. 

Re.  1 

10  39 

II. 

Sh. 

In. 

20  9 

III. 

Tr. 

Eg. 

10  55 

III. 

Oc. 

Dis. 

II  50 

IV. 

Tr. 

Eg. 

17  2  30 

II. 

Sh. 

In. 

14  34 

HI* 

Oc. 

Re. 

12  24 

II. 

Tr. 

In. 

4  31 

II. 

Tr. 

In. 

18  21 

II. 

Sh. 

In. 

13  35 

II. 

Sh. 

Eg. 

5  26 

II. 

Sh. 

Eg. 

20  35 

II. 

Tr. 

In. 

15  19 

II.» 

Tr. 

Eg. 

7  25 

II. 

Tr. 

Eg. 

21  16 

II. 

Sh. 

Eg. 

18  29  4.0 

I. 

Ec. 

Dis. 

9  19  4-2 

I. 

Ec. 

Dis. 

23  29 

II. 

Tr. 

Eg. 

21  38 

I. 

Oc. 

Re. 

12  36 

I. 

Oc. 

Re. 

28  0  8  50.4 

I. 

Ec. 

Dis. 

•y  15  35 

I.* 

Sh. 

In. 

18  6  26 

I. 

Sh. 

In. 

3  32 

I. 

Oc. 

Re. 

16  28 

I.* 

Tr. 

In. 

7  25 

I. 

Tr. 

In. 

21  16 

I. 

Sh. 

In. 

17  55 

I. 

Sh. 

Eg. 

8  46 

I. 

Sh. 

Eg. 

22  22 

I. 

Tr. 

In. 

18  48 

I. 

Tr. 

Eg. 

9  45 

I. 

Tr. 

Eg. 

23  36 

I. 

Sh. 

Eg- 

8  4  52  50.7 

II. 

Ec. 

Dis. 

20  46  17.7 

II. 

Ec. 

Dis. 

29  0  42 

I. 

Tr. 

Ej. 

9  33 

II. 

Oc. 

Re. 

19  I  42 

II. 

Oc. 

Re. 

12  39  8.3 

II. 

Ec. 

D». 

12  57  23.2 

I. 

Ec. 

Dis. 

3  47  21.4 

I. 

Ec. 

Dis. 

17  47 

11* 

Oc. 

Re. 

16  8 

I.* 

Oc. 

Re. 

7  5 

I. 

Oc. 

Re. 

18  37  6.0 

I. 

Ec. 

Dis. 

9  8  32 

III. 

Sh. 

In. 

20  0  54 

I. 

Sh. 

In. 

22  I 

I. 

Oc 

Re. 

10  4 

I. 

Sh. 

In. 

I  55 

I. 

Tr. 

In. 

30  15  45 

I.* 

Sh. 

In. 

10  58 

I. 

Tr. 

In. 

2  35  590 

III. 

Ec. 

Dis. 

16  52 

I.* 

Tr. 

In. 

12  II 

III. 

Tr. 

In. 

3  14 

I. 

Sh. 

Eg. 

18  5 

I. 

Sh. 

Eg 

12  14 

III. 

Sh. 

Eg. 

4  15 

I. 

Tr. 

Eg. 

19  12 

I. 

Tr. 

Eg. 

12  24 

I. 

Sh. 

Eg. 

6  8  6.5 

III. 

Ec. 

Re. 

20  26 

III. 

Sh. 

In. 

13  18 

I. 

Tr. 

Eg. 

6  40 

III. 

Oc. 

Dis. 

81  0  7 

III. 

Sh. 

Eg. 

15  51 

Ill* 

Tr. 

Eg. 

10  19 

III. 

Oc. 

Re. 

0  59 

III. 

Tr. 

In. 

23  56 

II. 

Sh. 

In. 

15  47 

II.* 

Sh. 

In. 

3  5  52.8 

IV. 

Ec. 

Dis. 

10  I  47 

II. 

Tr. 

In. 

17  53 

11* 

Tr. 

In. 

4  36 

III. 

Tr. 

Eg. 

2  52 

II. 

Sh. 

Eg. 

18  42 

II. 

Sh. 

Eg. 

7  38 

11. 

Sh. 

In. 

4  42 

II. 

Tr. 

Eg. 

20  47 

II. 

Tr. 

Eg. 

7  47  17  8 

IV. 

Ec. 

Re. 

7  25  46  4 

I. 

Ec. 

Dis. 

22  15  40.1 

I. 

Ec. 

Dis. 

9  55 

II. 

Tr. 

In. 

10  38 

I. 

Oc. 

Re. 

21  I  35 

I. 

Oc. 

Re. 

10  33 

II. 

Sh. 

Eg. 

11  4  32 

I. 

Sh. 

In. 

19  23 

I. 

Sh. 

In. 

12  49 

II. 

Tr. 

^ 

5  27 

I. 

Tr. 

In. 

20  24 

I. 

Tr. 

In. 

13  5  24.7 

I. 

Ec 

D«. 

6  52 

I. 

Sh. 

Eg. 

21  43 

I. 

Sh. 

Eg. 

13  49 

IV.* 

Oc. 

Dis. 

7  47 

I. 

Tr. 

Eg. 

22  44 

I. 

Tr. 

Eg. 

16  30 

I.* 

Oc. 

Re. 

18  10  52.5 

II. 

Ec. 

Dis. 

22  10  3  37.3 

II. 

Ec. 

Dis. 

18  33 

IV. 

Oc. 

Re. 

22  57 

II. 

Oc. 

Re. 

Note. — la.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occultation;  Tr.,  transit  ot  tbe  saie\\\\.e\  S^\. At^tv%\\.  ol  \}ci«  ^%.^v«\  *  Visible  at  Wathhigfon. 
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WASHINGTON  MEAN  TIME. 


OCTOBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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o 
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2* 

4- 

3 
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•1 
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•3 

•I 
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4' 

3 
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•I.?  O 

,.       ^.       ^ 

6 

•3 
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8 

4*         '2 

Oi 

• 

•3 

1 

4* 
•4 

4' 

O 
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'ifl 

9l 

3*             2' 

1-  rO 

2* 

lO 
IT 
12 

13 

1 

O 

•I 

•4 

3- 

f 

•a       O 

•4 

•3 

O 

,.             -2 

.02- 

•4 

« 

I           O 

•3 

1 

•2 

•4  0 

f 

•3 

^5 

i6 


O  2  '4  3- 


'i03' 


2* 


•4 


17  I 


3*  2* 


J8| 

IE 

'   20 


'3 


O ^ 

o 


•3 


•I 


P 

6  2        -3 


•I      "I 


ail 


2* 


O        I- 


22, 


x     O    '2  4' 


3* 


23 

Of 

24 

4* 

25 

4* 

3' 

26 

4- 

3*  2- 


4; 0_3' 


2* 


•2     I* 


•3 


27 


•4 


•1 


28 


•4 


2* 


O    _ 

o"    

O  -3   »• 

O  1- 


■  V 


I       '2 


•3 


i29| 


•4 


30I 


•4 


Oi 


3* 


y  2* 


31 


3'         2-        O 


•I 


•4 


•4     ' 


4* 


4* 


•21 
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WASHINGTON  MEAN 

TIME. 

NOVEMBER. 

d  h  m   t 

d  h  m   8 

d  h  m   t 

1 

1  lo  13 

I. 

Sh. 

In. 

11  2  23 

II. 

Sh. 

Eg. 

SI  12  0 

III. 

Sh. 

Eg.  ' 

1    II  21 

I. 

Tr. 

In. 

3  54  58.1 

I. 

Ec. 

Dis. 

13  22 

ni.» 

Tr. 

In. 

12  33 

I. 

Sh. 

Eg. 

4  48 

II. 

Tr. 

Eg. 

15  17 

11* 

Sh. 

In. 

13  41 

I.» 

Tr. 

Eg. 

7  24 

I. 

Oc. 

Re. 

16  56 

III.* 

Tr. 

Eg. 

a  I  57  23.0 

II. 

Ec. 

Dis. 

la  I  3 

I. 

Sh. 

In. 

17  49 

II.* 

Tr. 

In. 

7  9 

II. 

Oc. 

Re. 

2  15 

I. 

Tr. 

In. 

18  12 

II.* 

Sh. 

Eg. 

7  33  40  I 

I. 

Ec. 

Dis. 

3  23 

I. 

Sh. 

Eg. 

18  44  25.5 

I. 

Kc 

Dis. 

10  59 

I. 

Oc. 

Re. 

4  34 

I. 

Tr. 

E? 

20  42 

II. 

Tr. 

Eg. 

8  4  41 

I. 

Sh. 

In. 

17  50  23.1 

II.* 

Ec. 

Dw. 

22  16 

I. 

Oc. 

Re. 

5  50 

I. 

Tr. 

In. 

22  23  11.6 

I. 

Ec. 

Dis. 

28  15  53 

1* 

Sh. 

In. 

7  I 

I. 

Sh. 

Eg. 

23  10 

II. 

Oc. 

Re. 

17  8 

I.* 

Tr. 

In. 

8  10 

I. 

Tr. 

Eg. 

18  I  53 

I. 

Oc. 

Re. 

18  13 

!• 

Sh. 

Eg. 

10  31  582 

III. 

Ec. 

Dis. 

19  32 

I. 

Sh. 

In. 

19  27 

I. 

Tr. 

Eg. 

14  3  32.8 

III.* 

Ec. 

Re. 

20  44 

I. 

Tr. 

In. 

S8  9  44  32.6 

II. 

Ec. 

Dis. 

15  8 

IIL* 

Oc. 

Dis. 

21  52 

I. 

Sh. 

Eg. 

13  12  39-3 

I.* 

Ec. 

Dis. 

18  45 

III. 

Oc. 

Re. 

23  3 

I. 

Tr. 

Eg. 

15  8 

II.* 

Oc. 

Re. 

20  55 

II. 

Sh. 

In. 

14  4  22 

III. 

Sh. 

In. 

16  44 

I.* 

Oc. 

Re. 

23  15 

II. 

Tr. 

In. 

8  2 

III. 

Sh. 

Eg. 

24  10  22 

I. 

Sh. 

In- 

23  51 

II. 

Sh. 

Eg. 

9  18 

III. 

Tr. 

In. 

II  36 

I. 

Tr. 

In, 

4  2  1  56.3 

I. 

Ec. 

Dis. 

12  44 

II. 

Sh. 

In. 

12  42 

I* 

Sh. 

Eg. 

2  9 

II. 

Tr. 

Eg. 

12  53 

III. 

Tr. 

Eg. 

13  55 

I* 

Tr. 

Eg. 

5  28 

I. 

Oc. 

Re. 

15  13 

11* 

Tr. 

In. 

22  24  29.0 

III. 

Ec. 

Dis. 

23  9 

I. 

Sh. 

In. 

15  39 

11* 

Sh. 

Eg. 

25  I  55  7.0 

III. 

Ec. 

Re. 

6  0  19 

I. 

Tr. 

In. 

16  51  28.5 

I.* 

Ec. 

Dis. 

3  25 

III. 

Oc. 

Dis. 

I  29 

I. 

Sh. 

Eg. 

18  6 

II.* 

Tr. 

Eg. 

4  34 

II. 

Sh. 

In. 

2  38 

I. 

Tr. 

Ej. 
Dis. 

20  21 

I. 

Oc. 

Re. 

4  40 

IV. 

Sh. 

In. 

15  14  33  4 

!!.• 

Ec. 

16  14  0 

I* 

Sh. 

In. 

6  59 

Ill 

Oc. 

Re. 

20  29 

II. 

Oc. 

Re. 

15  13 

I.* 

Tr. 

In. 

7  7 

II. 

Tr. 

In. 

20  30  10.5 

I. 

Ec. 

Db. 

16  20 

I.* 

Sh. 

Eg. 

7  29 

II. 

Sh. 

Eg. 

23  57 

I. 

Oc. 

Re. 

17  32 

I.* 

Tr. 

Eg. 

7  40  52.8 

I. 

Ec. 

Dis- 

6  17  38 

I.* 

Sh. 

In. 

16  7  8  25.0 

II. 

Ec. 

Dis. 

9  30 

IV. 

Sh. 

Eg. 

18  48 

I. 

fcTr. 

In. 

II  19  42.2 

I. 

Ec. 

Dis. 

10  0 

II. 

Tr. 

Eg. 

19  58 

I. 

Sh. 

Eg. 

12  30 

II. 

Oc. 

Re. 

11  13 

I 

Oc. 

Re. 

21  7 

I. 

Tr. 

Eg. 

14  50 

I.* 

Oc. 

Re. 

16  36 

IV.* 

Tr. 

In. 

7  0  24 

III. 

Sh. 

In. 

21  4  30.4 

IV. 

Ec. 

Dis. 

21  9 

IV. 

Tr. 

Eg. 

4  4 

III. 

Sh. 

Eg. 

17  I  43  55  4 

IV. 

Ec. 

Re. 

26  4  50 

I. 

Sh. 

In. 

5  10 

III. 

Tr. 

In. 

8  28 

I. 

Sh. 

In. 

6  5 

I. 

Tr. 

In. 

8  46 

III. 

Tr. 

Eg. 

8  48 

IV. 

Oc. 

Dis. 

7  10 

I. 

Sh. 

Eg. 

10  II 

II. 

Sh. 

In. 

9  42 

I. 

Tr. 

In. 

8  24 

I. 

Tr. 

Eg. 

12  35 

II. 

Tr. 

In. 

10  48 

I. 

Sh. 

Eg. 

23  I  56.0 

II. 

Ec. 

Dis. 

13  7 

II. 

Sh. 

Eg. 

12  I 

I. 

Tr. 

Eg. 

27  2  9  5.5 

I. 

Ec. 

Dis. 

14  58  28.2 

I.* 

Ec. 

Dis. 

13  25 

IV.* 

Oc. 

Re. 

4  26 

II. 

Oc. 

Re. 

15  29 

II.* 

Tr. 

Eg. 

18  27  17.3 

III.* 

Ec. 

Dis. 

5  41 

I. 

Oc. 

Re. 

18  26 

I. 

Oc. 

Re. 

21  58  15.1 

III. 

Ec. 

Re. 

23  i8 

I. 

Sh. 

In. 

8  10  44 

IV. 

Sh. 

In. 

23  23 

III. 

Oc. 

Dis. 

28  0  34 

I 

Tr. 

In. 

12  6 

I. 

Sh. 

In. 

18  2  0 

II. 

Sh. 

In. 

I  38 

I. 

Sh. 

Eg. 

13  17 

I. 

Tr. 

In. 

2  58 

III. 

Oc. 

Re. 

2  53 

I. 

Tr. 

Eg- 

14  26 

I* 

Sh. 

Eg. 

4  31 

II. 

Tr. 

In. 

12  18 

III. 

Sh. 

In. 

15  35 

IV.* 

Sh. 

Eg. 

4  56 

II. 

Sh. 

Eg. 

15  57 

III.* 

Sh. 

Eg. 

15  36 

I* 

Tr. 

Eg. 

5  47  56  6 

I. 

Ec. 

Dis. 

17  23 

Ill* 

Tr. 

In, 

22  3 

IV. 

Tr. 

In. 

7  24 

II. 

Tr. 

Eg. 

17  51 

II.* 

Sh. 

In. 

9  2  43 

IV. 

Tr. 

Eg. 

9  19 

I. 

Oc. 

Re. 

20  24 

II. 

Tr. 

In. 

4  33  2.0 

II. 

Ec. 

Dis. 

19  2  56 

I. 

Sh. 

In. 

20  37  20.5 

I. 

Ec. 

Dis. 

9  26  42.7 

I. 

Ec. 

Dis. 

4  II 

I. 

Tr. 

In. 

20  46 

II. 

Sh. 

Eg. 

9  50 

II. 

Oc. 

Re. 

5  16 

I. 

Sh. 

Eg. 

20  57 

III. 

Tr. 

Eg. 

12  55 

I. 

Oc. 

Re. 

6  30 

I. 

Tr. 

Eg. 

23  16 

II. 

Tr. 

Eg- 

10  6  35 

I. 

Sh. 

In. 

20  26  7.2 

II. 

Ec. 

Dis. 

29  0  9 

I. 

Oc. 

Re. 

7  46 

I. 

Tr. 

In. 

20  0  16  9.6 

I. 

Ec. 

Dis. 

17  47 

I* 

Sh. 

In. 

8  55 

I. 

Sh. 

Eg. 

I  49 

II. 

Oc. 

Re. 

19  2 

I. 

Tr. 

In. 

10  5 

I. 

Tr. 

Eg. 

3  47 

I. 

Oc. 

Re. 

20  7 

I. 

Sh. 

Eg- 

14  29  56.6 

III.* 

Ec. 

Dis. 

21  25 

I. 

Sh. 

In. 

21  21 

I. 

Tr. 

Eg. 

18  I  13.2 

III.* 

Ec. 

Re. 

22  39 

I. 

Tr. 

In. 

80  12  20  24.1 

II. 

Ec. 

Dis. 

,    19  17 

III. 

Oc. 

Dis. 

23  45 

I. 

Sh. 

Eg. 

15  5  34  I 

I.- 

Ec 

Dis. 

22  54 

III. 

Oc. 

Re. 

21  0  58 

I. 

Tr. 

Eg. 

17  45 

n* 

Oc. 

Re. 

23  27 

II. 

Sh. 

In. 

8  20 

III. 

Sh. 

In. 

18  38 

L 

Oc. 

Re. 

11  I  54 

II 

Tr. 

In. 

NoTB. — In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc  denotes  occnltation;  Tr.,  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


NOVEMBER. 


Phases  of  I  he  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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d    h    m       8 

d    h    m       8 

d     h    m       8 

1 

1    12    X5 

!.• 

Sh. 

Tn. 

11  22  38 

IV. 

Sh. 

In. 

81   20     8  20.7 

II. 

Ec. 

Dis. 

13  30 

I.* 

Tr. 

In. 

la    3    5 

I. 

Sh. 

In. 

20  44  17.1 

1, 

Ec- 

Dis.  1 

14  35 

!.• 

Sh. 

Eg. 

3  25 

IV. 

Sh. 

Eg. 

88     0  II 

I. 

Oc. 

Re. 

15  50 

I." 

Tr. 

Eg. 

4  18 

I. 

Tr. 

In. 

I  21 

II. 

Oc. 

Re. 

»    2  21  45.5 

III. 

Ec. 

Dis. 

5  25 

I. 

Sh. 

Eg. 

17  55 

1* 

Sh. 

In. 

5  52     30 

III. 

Ec. 

Re. 

6  37 

I. 

Tr. 

Eg. 

19    5 

I. 

Tr. 

In. 

7    7 

II. 

Sh. 

In. 

10  20 

IV. 

Tr. 

In. 

20  15 

I. 

Sh. 

Eg. 

7  23 

III. 

Oc. 

Dis. 

14  45 

IV.* 

Tr. 

Eg. 

21  24 

I. 

Tr. 

Eg. 

9  33  47-2 

I. 

Ec. 

Dis. 

20  13 

III. 

Sh. 

In. 

88  14  14  46.2 

III.* 

Ec. 

Dis. 

9  41 

II. 

Tr. 

In. 

22  57 

II. 

Sh. 

In. 

14  46 

11* 

Sh. 

In. 

10    2 

11. 

Sh. 

Eg. 

23  52 

III. 

Sh. 

E?. 

15  12  30.4 

I.« 

Ec. 

Dis. 

10  56 

III. 

Oc. 

Re. 

18    0  23    8.5 

I. 

Ec. 

Dis. 

17    8 

II.» 

Tr. 

In. 

12  33 

II.» 

Tr. 

Eg. 

I  II 

III. 

Tr. 

In. 

17  40 

II.  • 

Sh. 

Eg 

13    6 

I.* 

Oc. 

Re. 

I  27 

II. 

Tr. 

In. 

17  43  56.4 

III* 

Ec. 

Re. 

8    6  43 

I. 

Sh. 

In. 

I  51 

II. 

Sh. 

Eg. 

18  38 

I.* 

Oc. 

Re. 

7  58 

I. 

Tr. 

In. 

3  53 

I. 

Oc. 

Re. 

18  52 

III. 

Oc. 

Dis. 

9    3 

I. 

Sh. 

Eg. 

4  19 

II. 

Tr. 

Eg. 

19  59 

II. 

Tr. 

Eg. 

10  17 

I. 

Tr. 

Eg. 

4  43 

III. 

Tr. 

Eg. 

22  22 

III. 

Oc. 

Re. 

15     3  38.1 

IV.* 

Ec. 

Dis. 

21  33 

I. 

Sh. 

In. 

84  12  24 

I.» 

Sh. 

In. 

19  40  49  3 

IV. 

Ec. 

Re. 

22  46 

I. 

Tr. 

In. 

13  32 

1* 

Tr. 

In. 

4     I  37  48.8 

II. 

Ec. 

Dis. 

23  53 

I. 

Sh. 

Eg. 

14  44 

I.* 

Sh. 

Eg. 

3     I 

IV. 

Oc. 

Dis. 

14     I     5 

I. 

Tr. 

Eg. 

15  51 

I.* 

Tr. 

Eg. 

4     I  59-7 

I. 

Ec. 

Dis. 

17  32  19.0 

II.* 

Ec. 

Dis. 

85     9  25  49.2 

II. 

Ec. 

Dis.   1 

7    2 

II. 

Oc. 

Re. 

18  51  22.3 

I. 

Ec. 

Dis. 

9  40  44  0 

I. 

Ec. 

Dis. 

7  30 

IV. 

Oc. 

Re. 

22  21 

I. 

Oc. 

Re. 

13     5 

1* 

Oc. 

Re.    1 

7  34 

I. 

Oc. 

Re. 

22  52 

II. 

Oc. 

Re. 

14  35 

11* 

Oc. 

Re.    1 

6     I  12 

I. 

Sh. 

In. 

16  16     2 

1* 

Sh. 

In. 

86     6  52 

I. 

Sh. 

In.     . 

2  26 

I. 

Tr. 

In. 

17  14 

I.* 

Tr. 

In. 

8    0 

I. 

Tr. 

In. 

3  32 

I. 

Sh. 

Eg. 

18  22 

I.* 

Sh. 

Eg. 

9  12 

I. 

Sh. 

Eg. 

4  45 

I. 

Tr. 

Eg. 

19  33 

I. 

Tr. 

Eg. 

10  19 

I. 

Tr. 

Eg.  ; 

i6  15 

Ill* 

Sh. 

In. 

16  10  17  10.4 

III. 

Ec. 

Dis. 

a7   4   3 

II. 

Sh. 

In.     1 

19  55 

III. 

Sh. 

Eg. 

12  13 

11* 

Sh. 

In. 

4    8 

III. 

Sh. 

In      1 

20  24 

II. 

Sh. 

In. 

13  19  35-4 

I.* 

Ec. 

Dis. 

4    8  59.0 

I. 

Ec. 

Dis.  , 

21   19 

III. 

Tr. 

In. 

13  46  44.0 

Ill* 

Ec. 

Re. 

6  21 

II. 

Tr. 

In.     . 

22  30  14.6 

I. 

Ec. 

Dis. 

14  41 

II.* 

Tr. 

In. 

6  57 

II. 

Sh. 

Eg.    ' 

22  57 

II. 

Tr. 

In. 

15     7 

III.* 

Oc. 

Dis. 

7  32 

I. 

Oc. 

Re. 

23  19 

II. 

Sh. 

Eg. 

15     8 

II.* 

Sh. 

Eg. 

7  47 

III. 

Sh. 

Eg 

•    0  52 

III. 

Tr. 

Eg. 

16  48 

I.* 

Oc. 

Re. 

841 
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I  49 
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Eg. 

17  33 
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Tr. 

Eg. 

9  12 
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Eg 

2     2 

I. 

Oc. 

Re. 

18  38 

III.* 

Oc. 
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12  II 
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Tr. 
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7  47  48  I 

I. 

Ec. 

Dis. 

21  20 

IV. 

Sh. 
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8  14    8 
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In. 
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Sh. 
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Note.— In.,  denotes  ingress;  Eg.,  egress;  Dis.«  dUappearaace;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occultation;  Tr.,  transit  ol  ttie  sate\\\l«\  Sti.,  \xwi€\v  ol  >Ja,^  ^%Aaw\  ♦  Visible  at  Wathingtoa 
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DECEMBER. 


Phases  of  the  Ecli/*ses  of  the  Satellites  for  an  Inj'erting  Telescope. 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "o"  are  those  of  the 
eastern  elongation,  as  seen  in  an  inverting  telescope.  The  apparent  positions  of  a  satellite  at 
any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days  and 
hours  which  has  elapsed  since  the  last  east  elongation.  The  times  of  these  elongations  may 
be  found  from  the  following  tables.  Mimas  can  be  seen  only  within  a  few  hours  of  each  elon- 
gation: the  time  of  every  elongation  visible  at  Washington  is  therefore  given.  The  times  of 
other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  subtracting 
any  multiple  of  the  period.  For  the  three  outer  satellites  the  times  of  elongation  and  conjunc- 
tion are  given.     The  following  abbreviations  are  used: — 

£.,  East  Elongation, 

I.,  Inferior  Conjunction  (south  of  planet), 

W.,  West  Elongation, 

S.,  Superior  Conjunction  (north  of  planet). 


MIMAS. 


Greatest  Elongations  Visible  at  Washington, 
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h 

d 

h 

[an.  9 

18.3  W. 

Feb.  28 

17.2  W. 

xo 

16.9  W. 

29 

15.8  W. 

II 

15.5  w. 

Mar.  I 

14.4  W. 

17 

18.6  E. 

2 

13.0  w. 

i8 

17.2  E. 

7 

17.4  E. 

X9 

15.8  E. 

8 

16.0  E. 

25 

18.9  W. 

9 

14.6  E. 

26 

17.5  w. 

10 

13.2  E. 

27 

16.1  W. 

II 

11.9  E. 

Feb.  3 

17.8  E. 

15 

17.6  W. 

4 

16.4  E. 

16 

16.3  W. 

5 

15.0  E. 

17 

14.9  w. 

II 

18.1  W. 

18 

13.5  w. 

12 

16.7  W. 

19 

12.1  w. 

13 

15.3  w. 

24 

16.4  E. 

M 

13.9  w. 

25 

15.0  E. 

20 

16  9  E. 

26 

13.7  E. 

21 

15.6  E. 

27 

12.3  E. 

22 

14.2  £. 

28 

10.9  E. 

23 

12.8  E. 

Apr. 


d 
I 

2 

3 
4 
5 


h 
16.7  W. 

15.3  w. 
13.9  W. 
12.6  W. 
11.2  w. 


6  9.8  W. 

9  16.9  E. 

10  15.5  E. 

11  14.1  E. 

12  12.7  E. 

13  i»-3  E. 

14  lo.o  £. 

18  15.7  W. 

19  14.4  W. 

20  13.0  w. 

21  II.6  W. 

22  10.2  W. 

23  8.8  W. 
26  16.0  E. 


d  h 

Apr.  27  14.6  E. 

28  13.2  E. 

29  II. 8  E. 

30  10.4  E. 
May    I  8.9  E. 


4 

5 
6 

7 

8 


16. 1  W. 
14.7  W. 
13.3  W. 
12.0  W. 
10.6  W. 


9  9.2  W. 

10  7.8  W. 

13  15.0  E. 

14  13.6  E. 

15  i2.a  E. 

16  10.8  E. 

17  9  5  E. 

18  8.1  E. 
21  15.2  W. 


d       h 
May  22  13.8  W. 

23  12.4  W. 

24  ii.o  W. 

25  9  7  W. 

26  8.3  W. 


29 
30 

31 
June   I 

2 

3 

6 

7 

8 

9 


15.5  E. 
14.1  E. 
12.7  E. 

11.3  E. 
9  9  E. 

8.6  E. 
15.7  W. 
14.3  w. 
12.9  W. 
11.5  W. 


ID    10. 1  W. 

II    8.7  w. 

16  13.1  E. 

17  11.7  E. 


June 


d 
18 

19 

25 
26 


h 
10.3  E. 

9.0  E. 
11.3  w. 

9.9  w. 


July 


27     8.5  W. 

3  11.6  £. 

4  10.2  E. 

5  8.8  E. 

11  11.8W. 

12  10.5  W. 


13 

14 
20 

21 

22 


9.1  w. 

7.7  w. 
11.4  E. 
lo.o  E. 

8.6  £. 


29  10.3  W. 

30  8.9  W. 
Aug.     6  X0.5  E. 

7  91E. 


ENCELADUS. 


Jan. 


d 

h 

d 

6 

3.6  E. 

Jan.  19 

7 

12.5  E. 

21 

8 

21  4  E. 

22 

10 

6.3  E. 

23 

II 

15.2  E. 

25 

13 

0.1  E. 

26 

14 

9.0  E. 

28 

15 

17.9  E. 

29 

17 

2.7  E. 

30 

18 

1 1.6  E. 

Feb.  I 

h 

20.6  E. 

5-5  E. 
14.4  E. 
23  3  E. 

8.2  E. 

17.0  E. 

1.9  E. 

10.8  E. 

19.7  E. 
4.6  E. 


Feb. 


d 

2 

3 

5 
6 

8 

9 
10 

12 

13 
14 


h 

13.5  E. 

22.4  E. 
7.3  E. 

16.2  E. 
i.o  E. 

9.9  E. 

18.8  E. 

3.7  E. 

12.6  E. 

21.5  E. 


Feb 


d 
16 

17 

19 
20 

21 


h 

6.4  E. 
15  2  E. 

0.1  E. 

9.0  E. 
17.9  E. 


23  2.8  E. 
24"  11.7  E. 
25  20.6  E. 

27  5-5  E. 

28  14.4  E. 


d 
Feb,  29 
Mar.   2 

3 

5 
6 

7 

9 

10 

II 
13 


h 

23.2  E. 

8.1  E. 

16.9  E. 

1.8  E. 

10.7  E. 

19.6  E. 

4.5  E. 

13.4  E. 

22.3  E. 

7.2  E. 

Mar. 


d 

h 

14 

16. 1  E. 

16 

1.0  E. 

17 

9.8  E. 

18 

18.7  E. 

20 

3.6  E. 

21 

12.4  E. 

22 

21.3  E. 

24 

6.2  E. 

25 

15.1  E. 

26 

23  9  E. 
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WASHINGTON 

MEAN  TIME  OF  GREATEST  ELONGATION. 

1 

ENCELADUS— ( Concluded.) 

d      h 

d      h 

d      h 

d      h 

d       h 

d      h 

,  Mar.  28    8.8  E. 

Apr.  17  22.0  E. 

May    8  11. i  E. 

May  29    0.1  E. 

June  18  13.4  E. 

July      9     2.6  E. 

;           29  T7.7  E. 

19     6.8  E. 

9  20.0  E. 

30    9.0  E. 

19  22.3  E. 

10  II. 5  E. 

!           31     2.5  E. 

20  15.7  E. 

II     4.9  E. 

31  17.9  E. 

21     7.2  E. 

II  204  £. 

Apr.    I  11.4  E. 

22     0.6  E. 

12  13.7  E. 

June   2    2.8  E. 

22  16.0  E. 

13     5-3  E 

2  20.3  E. 

23    9-5  E. 

13  22.6  E. 

3  "7  E. 

24     0.9  £. 

14  14.2  E.   1 

4    52E. 

24  18.4  E. 

15     7-4  E. 

4  20.6  E. 

25     9.8  E. 

X5  23.1  E. 

5  14.0  E. 

26     3.3  E. 

16  16.3  E." 

6    5.5  E. 

26  18.6  E. 

17     79E. 

6  22.9  E. 

27  12.1  E. 

18     1.2  E. 

7  14  4  E. 

28     3.5  E. 

18  16  8  E.   1 

8     7.7  E. 

28  21.0  E. 

19  lo.i  E. 

8  23.3  E. 

29  12.4  E. 

20     1.7  E.   ' 

9  16.6  E. 

30    5-9  E. 

20  18.9  E. 

10    8.2  E. 

30  21.3  E. 

2 1   lo.C  E. 

XI     1.5  E. 

May    I  14.7  E. 

22     3.8  E. 

XI  17.0  E. 

July    2    6.2  E. 

22   19.5  E. 

12  10.4  E. 

2  23.6  E. 

23  12.6  E. 

13     19  E. 

3  15  I  E. 

24     44E.    1 

13  19.3  E 

4     8.4  E. 

24  21.5  E. 

14  10.8  E. 

4  23  9  E. 

25  13  3  E 

15     4.2  E. 

5  17  3  E. 

26    6.4  E. 

15  19  7  E. 

6    8.8  E. 

26  22.2  E. 

16  13.1  E. 

7     2.2  E. 

27  15.3  E. 

17     4.5  E. 

7  17.7  E. 

28     71  E. 

1 

TET 

HYS. 

j               d      h 

d      h 

d      h 

d      h 

d      h 

d     h           i 

Jan.    6  23.8  E. 

Feb.  II  20.7  E. 

Mar.  18  17.7  E. 

Apr.  23  14. 1  E. 

May  29  10.8  E. 

July      4     7.4  E. 

i             8  21. 1  E. 

13  18.0  E. 

20  15.0  E. 

25  11.4  E. 

31     8.1  E. 

6     47  E    ' 

10  18.4  E. 

15  15.4  E. 

22  12.3  E. 

27    8.7  E. 

June   2     5.4  E. 

8     2.0  E    1 

12   15.7  E. 

17  12.7  E. 

24     9.6  E. 

29    6.0  E. 

4     2.7  E. 

9  23.3  E 

14  13.0  E. 

19  lo.o  E. 

26    6.9  E. 

May    I     3.3  E. 

6    0.0  E. 

II  20.7  E.    [ 

16  10.3  E. 

21     7.4  E. 

28     4.1  E. 

3     0.6  E. 

7  21.2  E. 

13  18.0  E. 

18     7.6  E. 

23     4.7  E. 

30     1.4  E. 

4  21.9  E. 

9  18.5  E. 

15  15  3  E. 

20     4.9  E. 

25     2.0  E. 

31  22.7  E. 

6  19.2  E. 

II   15.7  E. 

17  12.6  E. 

22     2.3  E. 

26  23.3  E. 

Apr.    2  20.0  E. 

8  16.5  E. 

13  T3  0  E. 

19    9.8  E. 

23  23.6  E. 

28  20.7  E. 

4  17  3  E. 

10  13.8  E. 

15  10.3  E. 

21     7.1  E. 

25  20.9  E. 

Mar.    I   18.0  E. 

6  14.6  E. 

12  II. I  E. 

17     7.7  E. 

23     44  E 

27  18.2  E. 

3  15  3  E. 

8  11.9  E. 

14     8.4  E. 

19     5.0  E. 

25     1.7  E. 

29  15.5  E. 

5  12.5  E. 

10    9.1  E. 

x6     5.7  E. 

21     2.3  E. 

26  23.0  E. 

1            31   12.8  E. 

7    9.8  E. 

12     6.4  E. 

18     3.0  E. 

22  23.6  E. 

28  20.3  E. 

Feb.    2  10.2  E. 

9    71  E. 

14     3  7  E. 

20    0.3  E 

24  20.9  E. 

30  17.6  E. 

4     75  E 

II     4.4  E. 

16     i.o  E. 

21  21.6  E. 

26  18.2  E. 

Aug.      I  14.9  E. 

6    4.8  E. 

13     1.7  E. 

17  22.2  E. 

23  18.9  E. 

28  15.5  E. 

3  12.2  E. 

8     2.1  E. 

14  23.0  E. 

19  19.5  E. 

25  16.2  E. 

30  12.8  E. 

5    95E. 

9  23  4  E. 

16  20.4  E. 

21   16.8  E. 

27  13  5  E. 

July    2  10. 1  E. 

7    6.8  E.  1 

DK 

)NE. 

1 

i 

i 

1               d      h 

d      h 

d      h 

d      h 

d      h 

d    h 

Jan.    8  11.3  E. 

Feb.  10    7.8  E. 

Mar.  14     4.1  E. 

Apr.  15  23.9  E. 

May  18  19.7  E. 

June  20  15.6  E. 

II     5.0  E. 

13     15  E. 

16  21.8  E. 

18   17.5  E. 

21   13.4  E. 

23    9.2  E. 

13  22.7  E. 

15  19.2  E. 

19  15.5  E. 

21   II. I  E. 

24     7.0  E. 

26    2.9  E. 

i6  16.4  E. 

18  12.9  E. 

22     9.1  E. 

24     4-7  E. 

27     0.7  E. 

28  20.6  E.  1 

19  10. 1  E. 

21     6.6  E. 

25     2.8  E. 

26  22.4  E. 

29  18.3  E. 

July      I  14.3  E. 

22     3.8  E. 

24     0.3  E. 

27  20.4  E. 

29  16. 1  E. 

June    I   12.0  E. 

4    8.0  E. 

24  21.5  E. 

26  18.0  E. 

30  14. 1  E. 

May    2     9.7  E. 

4     56  E. 

7     17  E. 

27  15.2  E. 

29  1 1.7  E. 

Apr.    2     7.8  E. 

5     3  4  E. 

6  23.2  E. 

9  19.4  E 

30    8.9  E. 

Mar.    3     5.4  H. 

5     1-4  E. 

7  21.0  E. 

9  16.9  E. 

12  13.1  E. 

1  Feb.    2     2.7  E. 

5  23.0  E. 

7   19.1  E. 

10  14.7  E. 

12  10.5  E. 

15    6.8  E. 

4  20.4  E. 

8  16.7  E. 

10  12.7  E. 

13     8.4  E. 

15     4.2  E. 

18    0.5  E. 

7  14  I  E. 

II   10.4  E. 

13     6.3  E. 

16     2.0  E. 

17  21.9  E. 

20  18. 1  £ 

1 
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RHEA. 

TITAN. 

HYPERION.                     ] 

_                                                       1 

d      h 

d 

h 

d      h 

d 

h 

d      h 

d      h 

Jan.    8  2I.O  £. 

Apr. 

17 

6.2  E. 

Jan.  II  15.4  E. 

Apr.    8 

11.7  W. 

Jan. 

I     0.8  E. 

Apr. 

26  22.1  W. 

13    95E. 

21 

18.5  E. 

15  13.5  I. 

12 

12.3  S. 

7     4.1  I. 

May 

I   10.8  S. 

17  22.0  E. 

26 

6.9  E. 

19  17.6  W. 

16 

7.5  E. 

II  23.2  W. 

7    45E. 

22  10.6  E. 

30 

19  2  E. 

23  19.2  S. 

20 

5.0  I. 

16  II. 4  S. 

13    8.2  I. 

26  23.1  E. 

May 

5 

75E. 

27  15.2  E. 

24 

8.9  w. 

22     5.4  E. 

18     2.9  W. 

31   11.6E. 

9 

19  8  E. 

31  130  I. 

28 

9.7  s. 

28     8.8  I. 

22  15.9  s. 

Feb.   5    0.1  E. 

14 

8.1  E. 

Feb.    4  17. 1  W. 

May    2 

4.9  E. 

Feb. 

2     3.8  W. 

28     9.5  E. 

9  12.6  E. 

18 

20.4  E. 

8  18.7  S. 

6 

2.3  I. 

6  16.2  S. 

June 

3  13  6  I. 

14     i.o  E. 

23 

8.7  E. 

12  14.6  E. 

10 

6.3  w. 

12  lo.o  E. 

8     8.4  W. 

18  13.4  E. 

27 

21.0  E. 

16  12.5  I. 

14 

7.2  S. 

18  13.5  I 

12  21. 1  S. 

23     1.8  E. 

June 

1    I 

9.4  E. 

20  16.6  W. 

18 

2.3  E. 

23     8.5  W. 

18  14.9  E. 

27  14.2  E. 

5 

21.7  E. 

24  18.2  S. 

21 

23  4  I 

27  21.0  S. 

24  18.8  I. 

Mar.   3    2.6  E. 

10 

lo.i  E. 

28  13.5  E. 

26 

3.6  W. 

Mar. 

4  14.5  E. 

29  13.8  W. 

7  150  E. 

14 

22.4  E. 

M?.r.    3  10.7  I. 

30 

4.6  S. 

10  18.3  I. 

July 

4     2.6  S. 

12     3.4  E. 

19 

10.8  E. 

7  14.6  W. 

June   2 

23.6  E. 

15  13.2  W. 

9  20.5  E. 

16  15.7  E. 

23 

23.1  E. 

II  16.5  S 

6 

20.4  I. 

20     1.8  S. 

16    0.4  I. 

21     4.0  E. 

28 

11.5E. 

15  12. 1  E. 

II 

0.7  W. 

25  19  3  E. 

20  19.5  W. 

25  16.4  E. 

July 

2 

23  9  E. 

19    9.6  I. 

15 

1.4  s. 

31  23.0  I. 

25     8.0  S. 

30    4.8  E. 

7 

12.2  E. 

23  13.6  W. 

18 

20.4  E. 

Apr. 

5  17.8  W. 

31     2.0  E. 

Apr.    3  17. 1  E. 

12 

0.6  E. 

27  14.4  S. 

22 

17  3  I. 

10    6.4  s. 

Aug. 

6     5.6  I. 

8     5.5  E. 

16 

13.0  E. 

31  10  3  E. 

26 

21.4  W. 

15  23.7  E. 

II     0.7  W. 

12  17.9  E. 

21 

1.4  E. 

Apr.    4    7.7  I. 

30 

22.5  S. 

22     3.2  I. 

15  13 1  s. 

lAPETUS. 

d      h 

d 

h                         d      h 

d 

h 

d       h 

d      h 

Jan.    8     3.0  E. 

Feb. 

15 

7.3  W.     Mar.  26  12.2  E. 

May    3 

16.9  W. 

June  12  23.6  E. 

July 

21     4.4  W. 

'           26     1.2  I. 

Mar. 

6 

10.7  S. 

'  Apr.  13  10.8  I.      1 

23 

20.7  s. 

30  22  4  I. 

Aug. 

10     8.4  S. 

THE 

APPA] 

RENT  ELEMENTS  OF 

'  SATURN'S 

RINGS. 

a 

b 

P 

/ 

r 

u 

u' 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from  Saturn       1 

Northern 

of  the  Earth 

of  the  Sun 

counted  on  Plane  of  Ring          1 

Greenwich 

Outer 

Outer 

Semi- Minor 

above  the 

above  the 

from  the  Ring's 

1  Ascend- 

Mean 

Major 

Minor 

Axis  to  Circle 

Plane  of  the 

Plane  of  the 

tng  Node  or 

i  the— 

Noon. 

Axis. 

Axis. 

of  Declination 

Ring. 

Ring. 

from  North 

to  EasL 

Equator. 

Ecliptic. 

M 

n 

0       t 

0       ' 

e         f 

0       t 

0       t 

Jan.       I 

36.04 

1324 

+  I      0.9 

+  21    33.6 

+  20      8.5 

278     7.0 

235  44.0 

21 

3709 

13.83 

+  I    12.5 

+  21    53.2 

+  20    19.6 

279  39  3 

237   16.4 

Feb.    10 

38.34 

1439 

+  I    19.6 

+  22      2.7 

+  20    31. 1 

280  35.9 

238   13.I 

Mar.      X 

3965 

14.87 

+  1   21.4 

+  22       1.8 

+  20   42.3 

280  50.8 

238  28.0 

21 

40.86 

15.21 

+  I    18.0 

+  21    51.3 

+  io  53.4 

280  23.4 

238     0.7 

Apr.    10 

41.76 

15.34 

+  I    10.0 

+  21    33.0 

+  21      4.4 

279  19.5 

236  57.0 

30 

42.19 

15.24 

+  0  59.1 

+  21     lO.O 

+  21    15.3 

277  52.9 

235   30.4 

May    .20 

42.06 

14.92 

+  0  47.6 

+  20    46.8 

+  21    25.9 

276  20.8 

233   58.4 

June     9 

41.41 

14.48 

+  0  37  7 

+  20    28.2 

+  21    36.4 

275     1.8 

232  39  5 

29 

4035 

14.01 

+  0  31.3 

+  20    18.5 

+  21    46.7 

274  10.9 

231  48.6 

July     19 

3909 

1358 

+  0  29.5 

+  20    19.8 

+  21    56.9 

273  56.6 

231  34.5 

1  Aug.      8 

37  79 

13.26 

+  0  32.7 

+  20    32.6 

+  22      7.0 

274  21.9 

231   598 

28 

36.60 

1307 

+  0  40.6 

+  20    55.4 

+  22    16.8 

275  24.8 

233     2.8 

Sept.    17 

3561 

13.01 

+  0  52.7 

+  21    25.6 

+  22    26.4 

277     0.4 

234  38.5 

,  Oct.      7 

34.89 

1307 

+ 1     8.0 

+  22       0.3 

+  22    36.1 

279     2.3 

236  40.5 

'              27 

34.46 

1324 

+  I  25.6 

+  22    36.2 

+  22    45.4 

281  22.4 

239     0.7 

Nov.    16 

3434 

1352 

+  1  44  5 

+  23    10.6 

+  22    54.6 

283  52.3 

241  30.6 

Dec.      6 

34-55 

13.88 

+  2     3.2 

+  23    41. 1 

+  23     3-7 

286  22.2 

244     0.6 

26 

35.08 

1432 

+  2  20.5 

+  24       5.8 

+  23    12.7 

288  42.2 

246  20.7 

31 

35.26 

1445 

+  2  24.5 

+  24    II.O 

+  23    149 

289  14.5 

246  53  0 

1 

The  factor  to  be  mi 

ulti 

plied  by  a  and  b  to  obtain  the  axes  0 

f— 

The 

inner  ellipse  of  the  outer  ring  ^  0.8801 

log  fact 

or  =  9.9445 

The 

outer  ellipse  of  the  inner  ring  =  0.8599 

.             log  fact 

or  =  9  9344 

The 

inner  ellipse  of  the  inner  ring  =  0.6650 

,             log  fact 

or  =  9.8228 

The 

inner  ellipse  of  the  dusky  ring  =  0.5486 

>,             log  fact 

:or  =  9.7392 

Note.— Tl 

le  positive  sign  of  /  indicates  that  the  visible  si 

irface  of  the  ring 

is  the  northern  one. 
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Date.    Position  App.  Distances. 

Angle.  Ariel.  Umbriel. 

o  »  •• 

Feb.  12,  -5.6  14. 1      19.7 

May  14.  -3.5  14.9      20.8 

Aug.  10,  -1.8  14.1      19.7 


Date.    Position  App.  Distances. 
Angle.  Titania.  Oberoo. 


Feb.  12,  -5.6 
May  14.  -3.5 
Aug.  10,  -1.8 


32.3 
341 
323 


431 
45  5 
432 


APPARENT  ORBITS  OF  THE  SA  TELLITES  OF  URANUS  IN  t8g6, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE, 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 


North. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


d 

4 
12 

19 
27 

5 

13 
21 

28 

5 
12 

20 
27 

5 

12 

20 

28 

4 
12 

19 
27 

4 
12 

20 

27 

4 


h 
16.2 

5.6 
19.1 

8.6 
22.1 

1 1.6 
i.o 

M-5 
4.0 

17-5 

7.0 
20.5 

99 
23.4 

12.9 

2.4 

15.9 

5.4 
18.9 

8.4 

21.9 

11.4 

0.9 

14.4 

39 


South. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


d 

8 

16 

23 

2 

9 

17 

24 
I 

8 

16 

24 
I 

9 
16 

24 

31 
8 

16 

23 
I 

8 
16 

23 
31 

7 


h 

10.9 

0.4 

139 

33 

16.8 

6.3 
19.8 

93 
22.7 
12.2 

17 
15.2 

47 
18.2 

7.6 

21. 1 
10.6 

0.1 
136 

31 

16.6 

6.1 

19.6 

91 
22.6 


UMBRIEL. 


North. 


Feb. 


Mar. 


Apr. 


d 

4 
12 

21 

29 

8 


h 
16.0 
23.0 

59 
12.8 

19.8 


17 

25 

2 


May 


June 
July 


Aug. 


2.7 

97 

16.6 

10  23.6 
19    6.5 

135 
20.4 

3-4 
10.3 

173 

0.2 

72 
14.1 

21. 1 

4.0 

II. o 

17.9 
0.9 

79 
14.8 


27 

5 

M 
22 

30 

8 
16 
24 

2 
II 

19 

27 

5 

13 
21 


South. 


Feb. 
Mar. 


Apr. 


May 


June 


July 


Aug. 


d 
6 

15 

23 

2 

10 

19 
27 

4 

13 
21 

29 

7 
16 

24 
I 

10 
18 
26 

4 
13 

21 
29 
7 
15 
23 


h 

17.7 

0.7 

7.6 
14.6 
21.5 

4-5 
11.4 

18.4 

13 
8.3 

15.2 
22.2 

5.1 
12.1 

19.0 

2.0 

8.9 

159 
22.8 

5.8 

12.7 

19.7 

2.6 

9.6 

16.6 


TITANIA. 


North. 


Feb. 
Mar. 

Apr. 


May 


June 


July 


Aug. 


Sept. 


d 

9 
18 

27 
6 

15 

24 

2 

xo 

19 
28 

6 

15 

24 

2 

10 

19 
28 

6 

15 
24 

I 
10 

19 
28 

5 


h 
18.9 
11.9 

50 
22.0 

15.0 

8.0 

1.0 

18.1 

II. I 

4.1 

21. 1 
14.1 

72 

0.2 

17.2 

10.3 

3.3 
20.3 

13.4 
6.4 

23.4 
16.4 

95 

2.5 

195 


South. 


Feb. 


Mar. 


d 
5 

14 
22 

2 

II 


h 
10.4 

34 
20.5 

135 
6.5 


Apr. 


May 


6 

15 
23 

2 

II 


19  23.5 
28  16.5 

9.6 

2.6 

19.6 

12.6 

56 

19  22.7 

28  15.7 

June     6    8.7 

1-7 
18.7 

1 1.8 

4.8 

19  21.8 

28  14.9 

6    7.9 

15    0.9 

18.0 

II.O 


July 


15 
23 

2 

II 


Aug. 


Sept. 


23 
I 


OBERON. 


North  and  South. 


Feb. 


Mar. 


Apr. 


May 


d 
II 
18 

25 
3 
9 

16 

23 
30 

5 
12 

19 
26 

2 

9 
16 


h 
22.1  S. 
15.8  N. 
94S. 

3.1  N. 
20.7  S. 

14.4  N. 

8.0  S. 

1.7  N. 
19.3  s. 
13  o  N. 

6.6  S. 
0.3  N. 

17-9  s. 
11.6N. 

5.2  S. 


June 


July 


22  22.9  N. 
29  16.6  S. 
5  10.2  N. 
12  3.9  S. 
18  21.6  N. 

25  15.2  S. 

2    8.9  N. 

9  25S. 
15  20.2  N. 
22  13.8  S. 


Period  of  Ariel, 
Period  of  Umbriel, 


d      h 
2  12.489 

4     3460 


Period  of  Titania, 
Period  of  Oberon, 


d      h 
8  16.942 

13  11.119 


Note.— For  Ariel  only  every  third  elongation  is  given,  and  for  Umbriel  every  alternate  one.  The  intermediate  ones  may  be 
found  by  adding  multiples  of  the  period  of  the  satellite. 
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Date. 

Position 

Apparent 

Angle. 

Distance. 

Mar.    II. 

0 
250.4 

16.3 

Sept.  15, 

2557 

16.4 

Dec.    12. 

2543 

16.9 

APPARENT  ORBIT  OF  THE  SA  TELUTE  OF  NEPTUNE  IN  j8g6, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


East 

d 

h 

Jan. 

3 

11.6 

9 

8.7 

15 

58 

21 

29 

27 

0.0 

Feb. 

I 

21. 1 

7 

18.2 

13 

153 

19 

12.4 

25 

9  5 

Mar. 

2 

6.6 

8 

37 

West. 


Jan. 


Feb. 


Mar. 


d 

6 

12 

18 

24 
29 

4 
10 

16 

22 

28 

5 
II 


h 
10. 1 

71 
42 

13 
22.4 

19.5 
166 
13.8 
10.9 
8.0 

51 
2.2 


East 


Mar. 

Aug. 
Sept. 


d 

14 

19 

31 
6 

12 


h 

0.8 

21.9 

8.6 

57 
2.8 


Oct. 


17  23  9 
23  21.0 

29  18. 1 

5  152 
II   12.2 


17 
23 


93 
6.4 


West 


Mar. 


Sept. 


d 
16 
22 

3 
9 

15 


h 

233 
20.4 

7.2 

4.3 
1.4 


Oct. 


20  22.4 
26  19.5 


2 

8 

M 

20 
26 


16.6 

137 
10.8 


79 
49 


East. 


Oct. 
Nov. 


d 

29 

4 

9 

15 
21 


h 

35 
0.6 

21.7 

18.7 

15.8 


Dec. 


Jan. 


27  12.9 

3  lO.O 

9  71 

15  42 

21  1.3 

26  22.3 

I  19.4 


West 


Nov. 


d 

I 
6 


h 
2.0 

231 
12  20.2 

18  17.3 
24   14-4 


Dec. 


30 
6 


Jan. 


11.5 

8.5 
12     5.6 

18     2.7 

23  23.8 

29  20.9 
4  18.0 


The  above  times  are  those  of  each  passage  of  the  satellite  through  the  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  foiuul  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of   Neptune,  5'^  2ih.o45. 


NoTK. — In  the  preceding  dingrnins  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 


\ 
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PHENOMEXA,   1896. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


Jan. 


d 
I 
I 
I 

4 
9 


m 


h 
I      - 

20     - 

23  56 
6  31 


9  16  18 

10  18     6 

11  18  5 
15  14  28 
23   12     - 

23  17  - 
23  20     - 

25  20     8 

28  7     - 

29  4  II 

29  14     - 

Feb.  5   15  39 

5  23  10 

7     7- 
7  15     - 


8 

9 

9 

9 
12 


I 

3 
14 


©      in  Perihelion. 

9       Greatest  Hel.  Lat.  N. 

6V1> V-  I   S3 

J       Greatest  Hel.  Lat    S. 

6kl> »2+  7  31 

6  $1> ^+  5  34 

6  9  1> 9+7  36 

6  S  1> ^+4  35 

6  9  D 5+032 

j       Greatest  elong.  E.   i8  31 

8       in  ft 

6V1>.  ......  .   tp—  6  36 

5       in  Perihelion. 

6Vi> :y-2   4 

^       Stationary. 

6kl> »2+7  46 

6  ^J> S+  5  40 

J       Greatest  Hel.  Lat.  N. 


16 


14  44 
o  57 


55 


12  21 

13  - 
20     I 

22     4 

24  4    - 

25  10     3 

26  19     - 

26  22     - 

27  4     - 

28  -     - 

Mar.  21- 


d  S  O  Inferior. 

6  9  S 

6  ^1> 

6  91> 

69  1> 


9  + 
^  + 
9  + 
S  + 


3 
5 
5 


38 
27 

3 
41 


aS0 

O      Ann.  eclip.,invis.atWash. 
5       Stationary. 

d  V  3) V—  6  39 

y      Stationary. 

6V1> V—  2  18 

I2       Stationary. 

9       in« 

^      Stationary, 

3      part,  eclip.,  in  vis.  at  Wash. 

9      int5 

3  22  10.5I  6  kl> '2+7  54 

6  ^1> S+  5  42 

J       Greatest  elong.  W.  27  20 

6  ^1> ^+137 

6  9  1> 9+0  35 

6  9  1> 5-042 

^       in  Aphelion. 

6  9  f^  Capricorni .  .  9  —  o     6 

O      enters  T?  Spring  com. 
d  V  D W-  6  33 

6V1> :y~  2  19 

y,      Stationary. 
6kl> >2+7  53 


4     6  II 

4  15     - 

5  3- 

9  13  48 

10  21   II 

11  7  29 

12  6     - 

13  20     - 

19  9     - 

20  12  28 

23  17  37 

24  7     - 
31     6     6 

31   14  29 
Apr.  18- 


d  §  ]) : 

9      in  Aphelion. 


S+  5  36 


d      b     m 

Apr.   I   16    - 

7  17  " 
10  10  49 

12     2  55 

16  19  14 

17  12     - 

19  o     - 

20  2  52 
20  16     - 

23  18     - 

25     6  - 

27  14  o 

27  23  30 
May  3  II  - 

5     4- 

5  14     - 

6  23     3 

10  21  14 
12  I  - 
14     o  41 

14     2  27 

14  23     - 

15  21     - 

17  14  10 

18  17     - 

24  20  54 

25  7  52 

28  20    - 

29  I      - 
June  5     4  29 

7  10    - 

8  6- 

9  20  - 
10  I  2 
10  II     2 

10  14  32 

11  23  - 
14     4     4 


9       Greatest  Hel.  Lat.  S. 

6  ^  1> ^—  053 

6  9J> 9—  4  12 

6  9^ ?—  530 

6^  1> V— -  6  21 

6  9  0  Superior. 

5       in  ft 

9       Greatest  Hel.  Lat.  S. 


in  Perihelion. 


9 

6kl> 

6  &1> 

6  9   o  Piscium 

<P>20 


h+  7  48 
S+  5  29 

•  9  +  o  10 


5  Greatest  Hel.  Lat.  N. 

6  S  1^ ^—  3  37 

6  9  1> 9-6  19 

<?  SO 

6  9  1> S—  224 

(5  V3) V—  6  II 

6  9W 8+3  45 

9  Greatest  elong.  E.  22     9 

6  V  1^ V —   I   34 

^  Greatest  Hel.  Lat.  S. 


6kl> 
6  $>!> 

9 

9 

6  ii> 


Stationary, 
in  t5 


k  + 

s+ 


7 
5 


6W0 

9       in  Aphelion. 

6  9  0  Inferior. 

691> 9 

6V1> V 


691> 5 

^       in  Perihelion. 


6V1> 


V- 


14    7    '69W 9- 

14  14    5  d  S  9 5  — 


46 

28 


^-  5  48 


5  14 

6  5 

-  8     3 


o  59 

2  42 

3  57 


14  17    '6  9V 9+  I  12 

19  I     -       9       in  ft 

20  5     -      O       enters  05,  Summer  com. 

21  2  3o.(^  Ij  3) ij+  7  ^g 

21   14  z6\6  SD S+  5  34 


21  17 

28  15 

29  14 
Jnly   3  5 

3 


II     - 


4 
7 


6 
21 


50 
o 


9       Stationary. 

9       Greatest  Hel.  Lat.  S. 

6  9V ?—  220 

©       in  Aphelion. 

5       Greatest  elong.  W.  21  25 

d^3) ^—  656 

6V1> V—  6     6 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS 


h      m 


d 
July    8 

8 

lO 

II    20    48    (^   ^  ]) 

5     -.d  S  /*  Geminorum. 


II   i7  =  d  9  D 8- 

20     - 1  (5  9  O  Superior. 
2  28  ,  (^  9  3) 


6  22 


13 


15  23     - 

17  15     - 

18  7  43 
18   19  59 

22     5     - 

22  16  - 
28  II  - 
28    16     - 

31      I     - 
Aug.  I   14     - 


2 

2 

4 
4 
4 


4 
6 

o 

7 
13 


31 


31 


21     - 


7 
8 

8  16     o 

9  4  28 
969 

11  15     - 

12  3     - 

13  13     - 

14  14  21 

15  I  35 

22     -     - 
25    o    - 

30  2o  aS 

31  13     - 
31  17  la 

Sept.  45- 

5  la  39 

8    4  38 

8  18  55 

II     o     3 

II     9  16 

11  21  - 

12  17  - 
18  23  - 

21  20     - 

22  3     - 

23  13     - 

24  2     - 

24  14     - 

25  17     - 


28 

28 


o  53 
4  19 


6 

6 


k 


Stationary, 
in  ft 


in  Perihelion. 


9- 


k  + 

s  + 


2 
O 
O 


17 
22 

7 


7 
5 


50 
42 


9       in  Perihelion, 

g       Stationary. 
(^  5  ly  Cancri     .  .  . 
6  9  0  Superior. 

J       Greatest  Hel.  Lat.  N. 


8+00 


6  S  1> i—  7    o 

6  9V 9+  o  41 

6^^ V—  6  10 

69  V 8+1     6 

69  9 :•   8+0  18 

O      eclipsctl,  invis.  at  Wash. 

6V1> :y+  o  16 

6  9  1> 9+1  45 

69  1> 8+2     3 

6V0 
□  SO 

9      Greatest  Hel.  Lat.  N. 

6  hl> b+7  47 

c5  S]) i)+  5  45 

])      partly  eclip.,  vis.  at  Wash. 

9       inW 
6  Sl> ^~  6  15 

6^J> W-6     9 

J       in  Aphelion. 

6V1> :y+  o  55 

6  9  1> 9+4  59 

69  1> S+2  5 

6hl> »2+7  38 

6  $>!> S+  5  41 

j       Greatest  elong.  E.     26  43 
6  V  '^    Leonis  ....     5^+  o  20 
O      enters  ^,  Autumn  com. 


IJT      Stationary. 

6  S^ 

69  9 S-  4 

5       Greatest  Hel.  Lat.  S. 
J       Stationary. 


^+  o  51 

3« 


c5  VD ^-6 

6  ^1> ^—5 


Oct. 


ni 


3 
6 

8 

8 


9    4'd  Z'D :v+  I 

12   241(5  Sj) 9+2 


o  55 
4     - 


8  13  17 

8  15  - 

8  20  5 

13  2  - 

13  14  - 

15  3  - 

16  12  - 


18  5  - 

18 14  - 

23   19  - 

25    6 


6  91) 

6  9  0  Inferior. 

6  k:> 


9+  5 


9k 


in  y 


in  ft 
in  ft 


Stationary, 
in  Perihelion. 


25  23  20 

28   12     - 

31     3     o 

Nov.  I   13     - 


5     4  59\6  k  1> 

5  9  I9ic5  $  j) 

6  20  28  I  (5  9  3) 
9 

6  kO 


II  23     - 

12    21       - 


in  Aphelion. 


15  22    -6  SO 

19  3    -69k''' 

20  12    -'6  9  ^  '  '  ' 

20  23-1     ?       in  O 

21  10  58  (5  W  ])  .  .  . 


21  23  48,<5  ^  3) 

27  16  i8,'c5  ;^  ]) 

28  I     - !  d  5  O  Superior. 

30    5    -;n;^0 

Dec.  I     4     -       9  ^^  Aphelion. 


2  20  56  I  d  I?  ]) '2+7 

2  22  55|d  S  ]> (5+5 


4  7  16 
4  II  - 
6  20  35 

9  16  - 
10  12  - 
18   12     *» 


69  1> 9+  S 

9       Greatest  Hel.  Lat.  S. 

6  91> 9-0 


<PVO 

d  ^  3) ^  — 


40 

3 

18 


b+  7  25 


S+  5  32 


9—  2  25 


8 
9 

9S 

-  '      g        Greatest  elonj;.  W.  18  26 
23  c5W3) W-  5  51 


9—  o  43 


6  S  1> ^—  329 

g  Greatest  Hel.  Lat.  N. 

6V1> :«+  2  25 

^  Stationary. 


3  18  37  c5  S  ]) 8  +  6  59 


»2+  7  14 
S+  5  23 
9+  3   10 


?-  1 50 

5—  o  13 

V—  5  44 
^—  2  10 

;^+  3  8 


II 

21 
2 


I  34 


18   16  2o'd  W  J) V—  5  45 


20  14 


_  I 


O       enters  VJ,  Winter  com. 


21   12     -       9  Greatest  Hel.  Lat.  S. 

25   o  10  c5  :irD :v+  3  38 

25     8  y.  Stationary. 

27  20     --\6  h  & 'z  +  I  49 

30  10  28  I  (5  §D S+  5  25 

30  10  40^6  kl> >2+7i5 


30  19     - 


©      in  Perihelion. 


^ 
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POSITIONS  OF 
{North  Latitudes  and  West  Loi 


Chicago  (Old  Obs.) 
Christiania  . 
Cincinnati  {New  Of>s.) 
Cincinnati  {Oid  Obs.) 
Clinton 

Coimbra 

Columbia  (Missouri) 

Copenhagen 

Cordoba 

Cracow 

Dantzig 
Denver 
Dorpat 
Dresden 
Dublin 

Dun  Echt 
Durham 
DUsseldorf 
Edinburgh 
Evanston  {Dearborn) 

Florence  {Realc  Museo) 

Florence  {Areelri) 

Geneva 

Genoa , 

Georgetown 

Glasgow  (Missouri) 
Glasgow  (Scotland) 
Gotha  . 
Gottingen    . 
Graz 

Greenwich  . 

Hamburg 

Hanover 

Harrow 

Hastings-on-Hudson 

Haverford   . 
Heidelberg , 
Helsingfors 
Hereny 
Hong  Kong 

Hudson 
Ipswich 


+  39  626,5 
+  43  3170 
+  40  12  25. K 
4-3856516 
+  5541  129 
-3125  155 
+  50    3519 

+  5421  180 
+  39  40  36.4 
+  58  2247.1 
+  51  216.S 
+  532313 

+  57    936 
+  54  46   6.2 
+  51  1225 

+  555723-2 
+  +2    333,4 

+  4346  4.1 
+  43  45  144 

+  4611  58.8 
+  4425  9.3 
+  385425-8 

+  391345-6 
+  555242-6 
+  50  56  37  5 
+  5I3M7  9 
+  47    4  37-2 

+  51  2838.1 
+  53  33    70 
+  434215 
+  51  34  47-4 
+  40  59  25 

-1-40   o  40. 1 
+  492435 
+  60   942.6 
-1-471547.4 
-1-22  18  I 

■h4i  1442.6 
+  52    033,0 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

•) 

D1a/>A 

T  alifBi#lA 

Redaction 
to 

Logp. 

1 

Longitude. 

rlHCO* 

i^Biiiuac* 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

■ 

amaica 

Off 

+ 18  24  51 

"    658.7 

9.999854 

h    m       t 
+   03  17.5 

h    m       8 

+  5  II  29.5 

« 

ena 

+  505535-6 

—  II  26.0 

9-999115 

-  5  54  32.85 

-  04620.81 

<alocsa 

+  46  31  42 

-  II  39  6 

9.999227 

-  6  24    6.3 

-  I  15  54-3 

Karlsruhe    . 

+  49    029.6 

-  "  33-9 

9.999163 

-  5  41  48-55 

-  0333651 

Kasan . 

+  554724.2 

—  10  52.2 

9.998995 

-  8  24  40.9 

-  3  16  28.9 

Kew     . 

+  51  28    6 

-  II  23.2 

9.999101 

-  5    6  56.9 

+  01  15.1 

Kiel     . 

+  54  20  28.6 

-  II     4.2 

9.999030 

-  5  48  47.7 

-  0  40  35.7 

Kiew    . 

+  5027  12.5 

-  II  28.2 

9.999127 

-  7  10  12.75 

-  2    2    0.71 

Konigsberg . 

+  5442  50.6 

—  II     1.3 

9.999021 

-  6  30  10.95 

-  I  21  58.91 

Kremsmiiiister 

+  48    323.7 

-  II  36  7 

9.999188 

-  6    443.6 

-  05631.6 

La  Plata      . 

-  34  54  30 

+  10  56.7 

9.999520 

-  I  16  35.0 

+  3  51  37.0 

Leiden 

+  52    920.0 

-  II  19-3 

9.999084 

-  5  26    8.39 

-  0  17  56.35 

Leipzig 

+  5120    6.3 

-  II  23.9 

9.999104 

-  5  57  46.06 

-  0  49  34.02 

Leyton 

+  513434 

—  II  22.6 

9.999098 

-  5    811.17 

+  00    0.87 

Lisbon  (Marine  Obs,) 

+  3842  17.6 

-  "  23.3 

9.999427 

-  4  31  38.5 

+  0  36  33.5 

Lisbon  [Royal  Obs.) 

+  384231.3 

-  II  23.1 

9.999427 

-  4  31  27.36 

+  03644.68 

Liverpool    . 

+  5324   38 

-  II  II. 2 

9.999053 

-  4  55  54  8 

+  0  12  17.2 

Liibec . 

+  53  51  31  2 

-  II    7  9 

9.999042 

-  5  50  57.59 

-  0  42  45.55 

Lund  . 

+  5541  52  I 

-  10  53.0 

9.998997 

-  6    057.07 

-  0  52  45.03 

Lyons . 

+  4541  40.8 

-  II  40.3 

9.999248 

-  5  27  20.1 

-  0  19    8.1 

Madison 

+  43    4370 

-  "  38-7 

9.999316 

+  0  49  25.78 

+  5  57  37  82 

Madras 

+  13    4    8.1 

-    5    7.6 

9999925 

-1029  1 1.4 

-  5  20  59.4 

Madrid 

+  40  24  30.0 

-  II  311 

9999384 

-  4  53  26.6 

+  01445.4 

Manheim 

+  49  29  no 

-  II  32.2 

9.999151 

-  5  42    2.56 

-  0  33  50.52 

Marburg 

+  50  48  46.9 

-  II  26.5 

9.9991 18 

-  5  43  17.0 

-  0  35    5.0 

Markree 

+  54  10  31.8 

-  II    5  5 

9.999034 

-  4  34  23  6 

+  0  33  48  4 

Marseilles    . 

+  43  18  19.1 

-  II  39.1 

9.999310 

-  5  29  46.68 

-  0  21  34  64 

Mauritius     . 

-20    539 

+    7  30.8 

9.999828 

-  8  58  24.5 

-  3  50  12.5 

Melbourne  . 

>      ■  . 

-374953.3 

+  II  18. I 

9.999449 

-1448    6.18 

-  9395414 

Mexico 

+  1926    1.3 

-    7  18.4 

9.999838 

+  I  28  14.63 

+  6  36  26.67 

Milan  . 

,• 

+  4527594 

—  II  40.4 

9.999254 

-  5  44  58.01 

-  0  36  45.97 ; 

Modena 

+  443852.8 

—  II  40.4 

9.999275 

-  551548 

-  0  43  42.8 

Montreal 

+  453017.0 

—  II  40.4 

9999253 

-  01353.50 

+  4541854 

Montsouris  . 

+  48  49  18.0 

-  "  34  5 

9.999168 

-  5  17  32.72 

-  0  9  20.68 

Moscow 

+  554519-8 

-  10  52.5 

9.998995 

-  7  38  29.2 

-  2  30 17.2 

Mount  Hamilton 

+  37  20  24.6 

-  "  14  9 

9.999461 

+  2  58  22.77 

+  8    634.81 

Munich 

+  48    845.5 

-  II  36.5 

9.999186 

-  55438.17 

-  0  46  26.13 

Naples 

+  4051454 

-  II  32.8 

9.999372 

-  6    5  12.9 

-  0  57    0.9 

Nashville     . 

+  36    854.4 

-  II     6.6 

9.999490 

+  0  39   0.2 

+  547  12.2 

Natal 

-295047.4 

+  10    3  7 

9999637 

-  7  12  13.22 

-  2    4    1. 18 

Neuchatel    . 

+  47    0    1.2 

-  II  38.9 

9.999215 

-  5  36    1.90 

1 

-  02749.86 

New  Haven  {Old  Obs' y) 

1 

+  41  18  36.5 

-  "  34  3 

9.999361 

-  0  16  29.90 

+  45142.14 

1 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive 

•) 

Place. 

T  a#«*.«^^ 

Reduction 
to 

Lofp. 

Longitude. 

X^UIUUO. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

Speier. 

o           »            f* 

■f-49  1855.4 

-   II    32.9 

9.999156 

h    m       8 

-  5  41  57  6 

h    m       s 

0  33  45  6 

St.  Louis 

+  3838    36 

—    II    22.7 

9.999429 

+  0  52  37.07 

+ 

6    0  49. 1 1 

St.  Petersburg 

+  5956297 

-   10      8.4 

9.998898 

-  7    9  25  5 

— 

2    I  13  5 

St.  Petersburg  [Univ.) 

+  595632.0 

-    10      8.4 

9.998898 

-  7   9  2345 

— 

2    I  II. 41 

Stockholm  . 

+  59  20  34.0 

-    10    15.5 

9.998912 

-  6  20  26.04 

— 

I  12  14.00 

Stonyhurst  . 

+  53  50  40 

-    II       8.0 

9.999042 

-  4581936 

+ 

0    9  52.68 

Strassburg  (New  Obs.) 

+  4835    0.8 

-  "  35  3 

9.999174 

-  5  39  16.69 

— 

031    4.65 

Strassburg  [Old  Obs.)  . 

+  4834538 

-  "  35  3 

9999174 

-  5  39  14  53 

— 

031    2.49 

Sydney 

-3351  411 

+  10  47.3 

9.999545 

-15  13    0.9 

' 

[o    4  48.9 

Syracuse 

+  43    213.1 

-  II  38.6 

9.999317 

-  0    3  38.68 

+ 

5    43336 

Tacubaya     . 

+  19  24  17.5 

-    7  X7.8 

9.999839 

+  I  28  34.45 

+ 

6364649 

Taschkent   . 

+  41  1932.2 

-  "  34  4 

9.999361 

-  9  45  22.84 

— 

4  37  10.80 

Tokio  .... 

+  353917-5 

-  II     2.8 

9.999502 

-1427  10.0 

— 

9  18  58.0 

Toronto 

+  43  39  35  9 

-  II  39-6 

9.999301 

4-  0    9  22.61 

+ 

5173465 

Toulouse 

+  433645.3 

-  II  39.5 

9.999302 

-  5  H    3.1 

— 

0   5511 

Trieste 

+  4538454 

-  II  40.3 

9.999250 

-  6    3  15.05 

— 

055    301 

1  Troy  (N  Y) 

+  424352.9 

-  II  38.1 

9999325 

-  0  13  29.75 

+ 

45442.29 

1  Tulse  Hill  . 

+  51  2647.0 

-  II  23  3 

9.999102 

-  5    7  44  35 

+ 

0    0  27.69 

Turin  .... 

+  45    4    8.4 

-  II  40.4 

9.999265 

-  5  38  59  2 

— 

0  30  47.2 

Twickenham 

+  5127    4.2 

-  II  23.3 

9.999102 

-  5    6  58.9 

+ 

0    I  13. 1 

Upsala  (New  Obs.) 

+  5951  29.4 

-  10    9-3 

9.998900 

-  6  18  42.27 

— 

I  10  30.23 

Utrecht 

+  52    5    9-5 

-  II  19.7 

9.999086 

-  5  28  43.7 

— 

0  20  31.7 

Venice 

+  4525495 

-  11  40.4 

9999255 

-  5  57  37  8 

— 

0  49  25.8 

Vienna  (Josephstadt)   . 

+  48  1253.8 

—  II  36.2 

9.999183 

-  613373 

— 

I    525.3 

Vienna  (New  Obs.) 

+  4813554 

—  II  36.2 

9.999183 

-  6  13  33.5 

— 

I    521.5 

ViennsL  (0/d  Obs.) 

+  481235.5 

-  II  36.3 

9.999184 

-  61343.78 

— 

I    53174 

Vienna  (Ottakring) 

+  48  12  47.2 

-  11  36.2 

9.999183 

-  6  1323.15 

— 

I    5  "II. 

Warsaw 

+  5213    5  7 

-  II  18.9 

9.999082 

-  6  32  19.4 

— 

124    74 

Washington 

+  38  53  38.8 

—  II  24.1 

9.999422 

000 

+ 

5    8  12.04^ 

Washington  (New  Obs.) 

+  3855176 

—  II  24.2 

9.999422 

+  0   0   4. 1 1 

+ 

5    8  16.15, 

Washington  (Smithsonian) 

+  3853173 

-  II  24.1 

9.999422 

-  0    0    5.8 

4- 

5    8    6.2 

West  Point  (Old  Obs.) 

+  41  2331 

-  II  34-6 

9999359 

-  0  12  22.71 

+ 

4  55  49  33 

West  Point  (New  Obs.) 

+  41  23  22.1 

-  II  34-6 

9-999359 

-  0  12  21.49 

+ 

4  55  50  55 

Wilhelmshaven   . 

+  5331  52.0 

—  II  10.3 

9.999050 

-  5  40  47.25 

— 

0  32  35  21 

Williamstown  (Mass.). 

+  42  42  30 

-  II  38.0 

9999325 

-  0  15  22 

+ 

45250 

Williamstown  (  Victoria) 

-3752    7-2 

+  II  18.3 

9999448 

-144750.8 

— 

9  39  38.8 

Wilna  .... 

+  5440591 

-  II     1.6 

9.999021 

-  6  49  2 1 .0 

— 

I  41    9.0 

Windsor 

-333628.9 

+  10  44.9 

9999551 

-15  II  32.81 

— . 

10    3  20.77 

Zurich 

1 

+  47  22  40.0 

-  II  38.2 

9.999205 

-  5  42  24.4 

"^ 

03412.4 

) 

ON  THE  ARRA:  GEMENT  AND  USE  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  /—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic,  the 
equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time;  mean  solar  time;  true,  or 
apparent  solar  time;  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar 
Time.  This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the 
successive  returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  vary- 
ing motion  of  the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals 
between  the  sun's  transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a 
clock  or  chronometer  so  that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of 
time,  a  fictitious  sun,  called  the  Mean  Sitn^  is  supposed  to  move  in  the  equator  with  a  uni- 
form velocity.  This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as 
is  consistent  with  perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  some- 
times behind  it,  the  greatest  deviation  being  about  i6  minutes  of  time. 

Mean  Solar  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion 
of  this  mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators 
are  regulated  to  mean  solar  time. 

True,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By 
means  of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I  of  the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time 
is  obtained  by  applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the 
Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right 
ascension  of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle  is 
called  Sidereal  Time.  Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal 
clocks. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  eqainox  over  the 

meridian,  and  its  next  succeeding  return  to  the  same  meridian.     It  is  about  3"*  56"  shorter 

than  the  mean  solar  day;  365 J:(  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days. 
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It  is  divided  into  24  hours.  The  sidereal  hours  are  counted  from  o  to  24,  commencing  with 
the  instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending 
with  its  return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock 
agrees  with  the  mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3™  56" 
per  day,  so  that  at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree 
with  the  mean  time  clock. 

Day, — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours,  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  o  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
o  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each, 
of  which  the  first  is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  o  to  24,  and  from  the  noon  of  one  day 
to  that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either 
apparent  or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January 
9th,  2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14**,  astronomical  time;  and  January  9th,  2 
o'clock.  P.,  M.,  civil  time,  is  also  January  9th,  2**,  astronomical  time.  The  rule,  then,  for  the 
transformation  of  civil  time  into  astronomical  time  is  this:  If  the  civil  time  is  marked  A,  J/., 
take  one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  ctstronomical  time 
wanted;  if  the  civil  time  is  marked  P,  M.,  take  away  the  designation  P.  iV.,  and  the  astro- 
nomical time  is  had  without  further  change. 

To  change  astronomical  to  civil  timCy  we  simply  write  P,  M,  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  i  to  the  days,  and  write 
A.  M,  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Green- 
wich time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which 
ordinarily  is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether 
we  use  mean  or  sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen 
pages,  the  contents  of  which  are  as  follow: — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun^s  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  dif- 
ferences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and 
parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting 
it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we 
obtain  the  value  of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  dif- 
ferences are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accu- 
racy, is  required,  should  be  first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the 
Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  o**  o"  o*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that 
instant  the  Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  ^ast,  it  i^ 
time  before  Greenwich  apparent  noon.     The  longitude  of  any  place  is  therefore  eniployej 

in  reducing  the  quantities  on  this  page  to  apparent  noon  at  the  place. 
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The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon. 
The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error 
of  the  clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
required  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I: — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1896,  May  31,  at  a  place  whose 
longitude  is  179^40^,  or  11**  58'"  40*  east  from  Greenwich: 

h    III     s 
Local  apparent  time  .  .      May  31,  000 

Longitude  from  Greenwich  (subtractive)   .  11  58  40 

Greenwich  apparent  time    ....       May  30,  12     i  20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is 
1 2''. 022  after  Greenwich  apparent  noon  on  May  30,  or  11 ''.978  before  Greenwich  apparent 
noon  on  May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon         .  .  .  -f-    21.58 

May  31,  at  Greenwich  apparent  noon        .  .  .  -{-20.63 

Difference  for  one  day         ....  .  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time 
which  is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  6  hours 
after  Greenwich  noon  of  the  30th,  this  being  half  of  I2  hours.  Six  hours  is  0.25  of  a  day; 
so  the  calculation  is  as  follows: — 

Difference  for  one  hour,  May  30  .  .  .  .  21.58 

Change  for  0.25  of  a  day  or  o". 95X0. 25     •      .  .  .  —    0.24 

Difference  at  6  hours  after  noon  .  •  •  21.34 

2i".34  X  12.022  =  256'. 5  =4'  i6".5 

Declination  at  Greenwich  noon,  May  30         .  ,  .     N.  21  53  26.8 

Change  in  12.022  hours  (additive)  .  .  .  4   16  5 

Sun's  declination  at  time  of  observation  .  .  .     N.  21  57  43.3 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better 
to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given, 
the  time  is  11^.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a 
day,  and  the  hourly  motion  for  the  middle  of  the  interval  is  20^^87.     Then,  we  find: — 

O  '  " 

Declination  at  Greenwich  noon,  May  31  .  .     N.  22     i  53.3 

Product  of  20". 87  X  11.978^^=250'' (subtractive)        .  .  4  lo.o 

Sun's  declination  at  time  of  observation  .  .     N.  21  57  43.3 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will 
show  both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  12  of  Bowditch'?  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds 
to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation 
of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  diijcts  the  manner  in 
which  the  equation  is  to  be  applied.  When  there  is  a  char'^e  in  the  course  of  the  month 
from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two 
different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the 
dates  between  which  the  change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is 
the  mean  time  of  apparent  noon,  or  the  hour-angle  of  the  mean  sun  at  that  iast^\3k.^. 
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The  SutCs  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun. 
The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  pass- 
age of  the  sun*s  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb 
only  has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of 
transit  of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the 
second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  T/ie  Sun's  Apparent  Right  Ascen- 
sion and  Declination,  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Green- 
wich time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calcula- 
tion of  the  declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and 
therefore  denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used 
when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the 
meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean 
time.  The  quantities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpo- 
lating for  the  longitude,  as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun, 
and  the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  inter- 
vals of  mean  solar  to  sidereal  time.  Table  9  of  Bowditch's  Navigator  may  be  used  for  the 
same  purpose. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Green- 
wich mean  time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained:  this  being 
added  to  the  local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  side- 
real time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corre- 
sponding reduction  of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended 
to  this  volume,  or  Table  8  of  Bowditch's  Navigator,  will  give  the  mean  time  required. 
This  reduction  may  also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour 
of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II: — 

I. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1896,  May  15, 
gh  2»n  3o»,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100®  lo',  or  6**  40™  40*,  west  of 
Greenwich. 


b     m     8 
Local  astronomical  mean  time  •  .      May  14,  21     2  30 

Longitude  from  Greenwich  (additive)        •  •  .  6  40  40 

Greenwich  mean  time  ....      May  15,  3  43  io  =  3*».7i94 
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h    m      8 

m     8 

3  31     0  87 

May  15,  noon    . 

3  49  55  (additive) 

4-     0  36.81 

H.  D.  —  o".o39X  3  72  . 

. —       0.14 
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Sun's  Right  Ascension.  Equation  of  Time, 

May  15,  Greenwich  noon 
H.  D.  9-.896  X  37194  • 

3  31  37-68  3  49  41 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  i^^.g  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found  by 
Table  12  of  Bowditch's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have: — 

h    m     8 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon)  .  ,  •       3  34  50.42 

Hourly  difference  9".  8565  X  3.7194  •  .  .  •  .  -|-       o  3^-^ 

Add  the  local  astronomical  mean  time       .  .  •  .  .     21     2  30.00 

The  required  sidereal  time  is  (rejecting  24*^)         .  .  .  •       o  37  57- 08 

The  reduction  o™  36*.  66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
jh  ^jm  io«  or  by  Table  9  of  Bowditch's  Navigator. 

3. — On  1896,  May  15,  A.  M.,  at  a  place  whose  longitude  is  ioo°  lo' W.,  suppose  the  side- 
real time  to  be  o**  36™  37*.  16,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  -f  6**  40"'  40'.  or  -f  6*'. 678. 

h    m     s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)    .  .  •       3  30  53.86 

The  H.  D.  9*. 8565  X  6.678,  or  the  reduction  for  6''  40™  40»  in  Table  III    .  .  +       i     5.82 

The  sidereal  time  of  local  mean  noon  .  .  •       3  31  59-68 

The  given  sidereal  time  ( -f  24*\  if  necessary  for  the  following  subtraction)  .     24  36  37. 16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .     21     4  37.48  =  2i*'.077o8 

—  9".  8296  X  21.07708  or  the  reduction  for  21*^  4™  37'. 48  in  Table  II  .     —     3  27.18 

The  required  astronomical  mean  time  is  .  May  14,     21     i  10.30 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X'\  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the 
date;  and  >l',  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the 
year,  (January  i**.o).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the 
sun's  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the 
radius  vector  are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  num- 
ber of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for 
the  longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  — g*.8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  side- 
real time  to  mean  solar  time;  or  from  Table  8  of  Bowditch's  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on 
page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  side- 
real time  is  less  than  24  hours  Were  it  more  than  24  hours,  the  mean  time  of  sidereal 
noon  should  be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

h    m      s 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is     .                          .  20  25  44.78 

The  H.  D.  —  9».8296  x  6.678,  or  the  reduction  for  longitude.  Table  II  —     i  5.64 

The  mean  time  of  local  sidereal  noon        .             .             .             .             .  20  24  39.14 

Add  the  given  sidereal  time            .             .             .             .             .             .  o  36  37.16  =  0''. 6103 

The  sum  is   .             .             .             .             .             .             .             .  21     i  16.30 

—  9".8296  X  0.6103,  or  the  reduction  for  o^  36™  37".2  in  Table  II          .  —    o  6.00 

The  required  astronomical  mean  time  May  14,     21     i  10. v^ 
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Page  IV  contains  The  Moon's  Semidiamcter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any 
other  Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of 
time  in  the  preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences, 
shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the 
reduction  of  the  horizontal  parallax  by  0.272,  or  by  simply  computing  the  proportional 
part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1896,  January  11,  io*»,  P.  M.,  Greenwicb 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  January  11  is  3".8;  then, 

12''     :     io«'     ---     3".  8     :     3".  2, 
which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is  decreasing. 
The  moon's  semidiameter  then,  for  January  11,  lo*',  is  15'  35". 6. 

TJie  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  long- 
itude, by  means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the 
moon's  meridian  passage  at  any  other  place,  may  be  computed.  The  reduction  may  be 
taken  by  simple  inspection  from  Bowditch's  Table  1 1.  The  last  column  of  this  page  contains 
the  Age  of  the  moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Right  Ascension  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one 
minute,  which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required 
for  taking  out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained 
by  applying  the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The 
right  ascension  or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean 
time;  the  D iff.  for  i  Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Green- 
wich time,  and  the  product  added  to,  or  subtracted  from  the  quantity,  according  as  the 
quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1896,  August  i, 
jqU  iqmi  ^qh^  astronomical  mean  time  at  Greenwich: — 


Right  Ascntsion. 

h     m     s 

Dec  Una  Hon. 

August  I,  10''                  .         . 

2  30     3  54 

•         •         •                   w . 

Diff.  2«.oo22  X  10.5 

-\-  21.02 

10". 063  X  10.5     = 

August  I,  lo*'  10"'  30"   . 

2  30  24.56 

.      N. 

20    12    45.4 

+_- ^  45  7 
20  14  31. 1 

The  differences  interpolated  for  5'". 2  —  ©''.og  are,  for  the  right  ascension  2'.oo22,  and  for  the  declination 
10". 063,  which  have  been  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed 
stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for 
every  third  hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astro- 
nomical. All  the  distances  that  can  be  observed  on  the  same  day,  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.  or  PI  is  afli.xed  to  the  name  of  the  sun,  planet  or  star,  to  indicate 
that  it  is  on  the  west,  or  east  side  of  the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance 
as  it  would  have  appeared  from  the  centre  of  the  earth  at  the  moment  of  observation.  With 
this  distance  and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the 
Greenwich  mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two 
successive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  i"; 
or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference,  It  is  given  for  the 
middle  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule: — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P,  L,  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference,  as  found  in  the  Navigator  {Table  ^5), 
subtract  the  P.  L.  of  Diff.  taken  from  the  Almanac, 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours  of 
Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac-distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  loga- 
rithm of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  Table  34  of  Bow- 
uitch's  Navigator  saves  the  operation  of  reducing  degrees  (or  hours)  and  minutes  to 
seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods 
just  described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second 
difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it 
in  the  Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones). 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I,  appended  to  this  volume,  and  take  out  the  corresponding  seconds,  which  are  to  be 
added  to  the  approximate  Greenwich  time  when  the  Prop.  Logs,  in  the  Ephemeris  are  de- 
creasing; and  subtracted  when  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found 
from  the  limar  distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the 
chronometer.  By  a  series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon, 
the  chronometer-error  may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  lunar  distance  will  be  his  longitude.  A  longitude  derived 
by  this  method  should  always  be  considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1896,  March  24, 
the  corrected  distance  of  the  moon's  centre  from  that  of  Aldebaran  is  59°  i': — 

Corrected  distance  .... 

Distance  in  Ephemeris  March  24,  XII'> 

Difference  .  .  .  ,     • 

Time  from  XTI»'  {nft^r)    .... 
Corr.  for  2d  Diff.,  Table  T  .  .  . 

Greenwich  mean  time  March  24 
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.  59  I  0 

.  53  26  41 

P. 

L. 

0.2394 

.   0  34  19 

P. 

L. 

0.7198 

h  m  s 
.-f-  0  59  33 

P. 

L. 

0.4804 

.   12  59  39 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich  tiine 
would  be  found  thus: — 

From  Ephemeris  .  .  .  .      P.  L.     0.2394 

Diff.  of  distances.  34' 19"  =  2059"       .....      log         33137 

Red.  of  Greenwich  time,  3573"  —  o''  59*"  33"   .  .  .  .      log         35531 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
positions  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aber- 
ration ;  they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are 
given  for  the  moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the 
hour,  minute  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which 
occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been 
observed  for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  an)'^  instant  of 
Greenwich  mean  time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The 
local  mean  time  of  passage  across  any  other  meridian  can  be  found  by  dividing  the  daily 
differences  by  24,  and  multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude 
of  the  place.  The  product  is  subtractive  from  the  time  of  Greenwich  passage  when  the 
place  is  east  of  Greenwich,  and  additive  when  west.  The  corrections  can  never  exceed 
one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the 
logarithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not 
from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 
date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
is  required.  The  daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  gives  the  correction  to  be  applied  to  the  heliocentric  longitudes 
in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  This  longitude  is 
equal  to  the  distance  of  the  node  from  the  mean  equinox,  plus  the  distance  of  the  planet 
from  the  node.  The  heliocentric  latitude  is  counted  from  the  moving  plane  of  the  ecliptic. 
The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  centre  of  the  planet 
from  that  of  the  sun,  at  each  Greenwich  mean  noon  given  in  the  first  column.  The  tft'o 
last  columns  give,  in  the  same  way,  the  logarithm  of  the  true  distance  of  the  centre  of  the 
planet  from  that  of  the  earth.  The  one  column  gives  the  quantity  for  the  Greenwich  noon 
indicated  on  the  left  hand  side  of  the  page,  and  the  other  for  the  noon  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  intermediate 
date  is  mean  noon  of  the  day  immediately  following  ;  in  the  case  of  Venus,  Mars,  Jupiter, 
and  Saturn,  it  is  mean  noon  of  the  second  day  following  ;  and  in  the  case  of  Uranus  and 
Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to 
the  centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as 
the  circle  and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean 
noon,  and  in  the  column  following  for  mean  midnight  of  the  same  day.  The  columns 
Reduc.  to  Mean  Eq'x  of  Jan.  1.0  give  the  corrections  to  be  applied  to  the  co-ordinates  for 
noon  in  order  to  obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and 
the  mean  equinox  of  January  1.0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  i)osition  of  the  moon's  eciuator  and  the  mean  longitude 
of  the  moon,  and  a  table  for  computing  the  libration  of  the  moon.     The  epochs  of  greatest 
libration  of  the  moon,  together  with  the  formuhe  for  finding  the  libration  in  longitude  ami 
latitude  nrc  given  on  page  417. 
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Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal 
elements  arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of 
the  sun.  The  column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclina- 
tion of  the  earth's  equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on 
the  moon's  longitude.  The  Equation  of  Equinoxes  is  really  the  astronomical  nutation;  that 
given  In  Longitude  is  the  correction  to  be  applied  to  the  longitude  of  the  body  referred  to 
the  mean  equinox;  in  order  to  obtain  that  longitude  as  referred  to  the  true  equinox.  When 
the  correction  is  positive,  the  true  longitudes  are  greater  than  those  referred  to  the  mean 
equinox;  while  the  contrary  is  true  when  the  correction  has  the  negative  sign.  The  equa- 
tion In  R.  A.  is  equal  to  that  in  longitude,  multiplied  by  the  cosiue  of  the  obliquity  of  the 
ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude,  from  January  i.o  to  each 
of  the  dates  following.  The  Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the 
true  longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being 
negative  shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than 
the  true  longitude.  The  Sun's  Equatorial  Horizontal  Parallax,  given  in  the  next  column,  is 
the  angle  subtended  by  the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the 
notation  of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the 
star-numbers  are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star  Numbers,  A,B,  C,D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  ^le  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the 
numbers  are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the' pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  inter- 
changed with  C,  and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for 
certain  dates,  the  sidereal  hour  of  Washington  mean  midnight.  The  sidereal  time  for 
which  any  set  of  quantities  is  given  can  be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers : — 

Computation  of  the  apparent  place  of  41  Libra  for  i8g6,  March  to,  for  the  upper  transit  at  Washington. 
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Pages  285 — 292  contain  the  Independent  Star-Numbers,  which  can  be  used  for  the  same 

purpose.     The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious 

year  to  each  date.     These  quantities  are  connected  with  those  of  Bessel  by  the  relations 

given  on  page  280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of 

both  systems  of  numbers.     In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have 

the  values  of  the  star-constants,  a,  b,  c,  d,  a',  b',  c',  d* .     The  independent  star-rvvwxvV^^vs* -ix.^ 
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given  in  order  that  the  apparent  place  of  the  star  may  be  determined  when  it  is  not  con- 
venient to  compute  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  inde- 
pendent star-numbers: — 

Computation  of  tfu  apparent  place  of  41  Libra  for  i8g6,  March  10,  for  the  upper  transit  at  Washington. 
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Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1896,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordi- 
nate with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working- 
catalogue  for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  cir- 
cumpolar  stars  is  given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for 
the  lower  culmination.  The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this 
case,  the  right  ascensions  are  the  sidereal  times  at  which  the  star  crosses  the  lower  meri- 
dian; and,  in  order  to  have  the  expressions  for  the  co-ordinates  congruous  in  all  cases,  the 
declinations  are  counted  from  the  equator  through  the  north  pole,  and  therefore  exceed  90*^. 
The  time  of  observation  and  the  setting  of  the  circle,  in  order  to  find  a  star  on  the  meridian, 
are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in 
order  to  make  the  list  more  useful  to  field-astronomers.  To  show  at  a  glance  these  addi- 
tional stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  I 
Ursae  Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the 
terms  depending  on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the 
column  Mean  Solar  DatCy  in  order  that  each  transit  above  and  below  the  pole  may  be 
readily  identified.  Suppose,  for  example,  that  the  transit  of  Polaris  below  the  pole  on 
January  26th  is  to  be  found,  and  we  wish  to  know  whether  it  precedes  or  follows  the  upper 
transit  of  the  same  date.  On  page  302,  we  find  that  the  upper  transit  occurs  January  26.2; 
the  lower  transit,  therefore,  occurs  January  26.7.  But,  the  lower  transit  following  that  of 
July  ist  (page  308),  does  not  take  place  until  July  2.3.  Hence,  the  lower  transit  of  July 
ist  precedes  the  upper  one  of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may 
also  be  identified  without  a  computation  to  ascertain  the  actual  mean  date,  by  simply 
noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date, 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places 
of  those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.    The  mean  solar 
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date  in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  inter- 
mediate transit  may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small 
type,  the  change  for  ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient 
corresponding  to  the  dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk 
in  the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for 
that  part  of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of 
circumpolar  stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiameter  of 
the  sun,  and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give 
the  seconds  of  right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment 
of  transit  of  the  sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of 
right  ascension,  and  the  degrees  and  minutes  of  declination  are  the  same  for  both  mean 
and  apparent  noon.  In  case  they  would  have  differed,  the  minute  which  would  have 
been  numerically  larger  is  diminished  by  one,  and  the  seconds  increased  by  sixty,  so  that 
there  is  always  a  correspondence  between  the  two  numbers.  The  hourly  .motions  in  right 
ascension  and  declination  are  given  for  the  moment  of  mean  noon,  but  may  be  regarded 
as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  exceed  those  given  in  the  column 
Mean  Time  of  Transit^  supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is 
at  the  moment  of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need 
no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are  computed 
as  if  the  motion  of  the  moon  in  right  ascension  were  uniform.  By  means  of  them,  the 
position  of  the  moon  can  be  computed  with  astronomical  accuracy  at  the  moment  of  transit 
over  any  meridian  not  exceeding  one  hour  in  longitude  from  that  of  Washington,  by  taking 
account  of  second  differences.  With  greater  longitudes  of  the  place,  the  accuracy  of  the 
result  obtained  in  this  way  will  diminish.  The  columns  of  sidereal  time  of  semidiameter 
passing  meridian,  etc.,  do  not  seem  to  need  any  explanation,  except  that  they  all  refer  to 
the  moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the  observer 
which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so  nearly  full  that  they 
can  be  well  observed,  both  are  indicated  ;  and  the  one  which  is  deficient  is  printed  in 
smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 410  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the 
seven  major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments 
of  all  those  transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  ///—PHENOMENA. 

This  portion  of  The  Afnerican  Ephemeris  ami  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of 
the  eclipses  and  the  data  for  the  rings  of  Saturn,  wliich  are  given  in  Greenwich  mean  time. 

Pages  412 — 416  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of 

the  sun  which  occur  during  the  year. 
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The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for 
each  hour  of  the  eclipse.     The*  principal  circumstances  of  each  eclipse  are  as  follows: — 

On  the  line  "  Eclipse  begins  "  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the 
earth,  and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon  "  indicates  the  moment  when  the  axis  of  the  shadow  js  coinci- 
dent with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface. 
To  the  observer  at  this  point  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"  Central  eclipse  ends  "  and  "  Eclipse  ends  "  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the 
maps  given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approxi- 
mate determination  of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the 
eclipses  at  any  place.  The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour 
of  Greenwich  mean  time  and  therefore  pass  through  all  the  places  where  the  eclipse  begins 
or  ends  at  that  hour.  To  find  at  what  hour  the  eclipse  begins  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The  eclipse 
will  then  begin  between  these  two  hours  of  Greenwich  mean  time:  the  fraction  of  the  hour 
may  be  determined  by  dividing  the  hour  proportionally  to  the  space  which  it  represents  on 
the  map.  This  division  may  be  a  little  more  exact  by  allow^ing  for  the  changes  in  this 
space  as  indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must  be 
reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1896,  Augusts, 
begins  and  ends  at  Tokio. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  16^  and  17^ 
and  we  find  it  to  correspond  to  about  35  minutes  from  the  former,  therefore  the  time  of 
beginning  is  approximately  16^  35"';  for  the  end  we  compare  the  distance  of  the  place  from 
the  curves  of  iS**  and  19'*  and  find  it  to  be  about  5  minutes  from  the  latter,  therefore  the 
approximate  time  of  end  is  i8''  55*",  both  of  which  are  probably  correct  to  within  2  or  3 
minutes.    Changing  to  local  mean  time  the  result  will  be: — 

Beginning.  Ending. 

d      h      m 
Greenwich  mean  time  Aug.  8     16    35 

Longitude  east  9     19 

Lcx;al  mean  time  Aug.  9       i     54  Aug.  9      4     14 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the 
eclipse  may  be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to 
the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb 
of  the  moon  only  grazes  that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at 
any  point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given 
for  every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:— 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right 
line  joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this 
plane  with  that  of  the  earth's  equator  as  the  axis  of  X,  and  the  centre  of  the  earth  as  the 
origin  of  co-ordinates.  The  axis  of  Y  is  perpedicular  to  that  of  A',  and  directed  toward 
the  north;  x  and^  are  then  the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow 
intersects  the  fundamental  plane.  The  angle  dy  of  which  the  sine  and  cosine  are  both 
ffiven,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  tl^ 
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shadow  is  directed;  this  direction  being  that  from  the  earth  toward  the  moon  and  sun. 
The  angle  ji  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial  sphere. 

The  quantities  /  and  /'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane, 
/  corresponding  to  the  penumbra,  and  /'  to  the  umbra,  or  acinulus.  The  notation  is  that 
of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which  r  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles  /and  /',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements 
of  the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi- 
angles  of  the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  y  and  a*,  in  one 
minute,  in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  pre- 
mised that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the 
observer  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at 
the  point  of  observation.     To  find  such  distance  and  radius  we  compute — 

(i)  The  co-ordinates,  $,  17  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with 
their  variations  for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with 
their  variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow: — 
(i)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  whicli 
are  represented  by  p  cos  ^'  and  />  sin  ^',  p  being  the  distance  from  the  centre  of  the  earth, 
and  ip*  the  geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be 
computed  from  the  following  table  by  the  formulae — 

p  cos  ip^  ^  F  cos  fp 

,       sin  if> 
p  sm  sp  = 

f  being,  as  usual,  the  geographic  latitude. 


G 


Table  for  Computing  the  Geocentric  Co-ordinates  of  a  Place. 


9 

Log  F. 

Log  G. 

0° 

5 
10 

15 
20 

25 
30 

35 
40 

45 
50 

55 
60 

65 
70 

75 
80 

85 
90 

0.00000 

O.OOOOI 

0.00004    g 

0.000 10 

0.00017 

0.00026    ^ 

0.00037   II 

0.00048 

0.00061   *^ 

0.00074   |] 

0.00086 

0.00099   '^ 

O.OOIII 

10 
O.OOI2I 

0.00130    g 

0.00138 

0.00143    ' 

0.00146    ^ 

0.00147 

0.00295 

0.00294 

0.00291    ^ 

0.00285 

0.00278   ' 

0.00269   ' 

0.00258 

0.00247 

0.00234 

0.00221 

0.00209 

0.00196   '^ 

0.00184 

^   10 
0.00174 

^     9 
0.00165   g 

0.00157 

0.00152    * 

0.00149    ^ 

0.00147 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements 
the  values  of  sin  dy  cos  d^  and  //.     Put: 

A,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be: — 

^  =  /)  cos  ^'  sin  {[i  —  X) 

17  =  />  sin  (p*  cos  d —  p  cos  ^'  sin  d  cos  (/*  —  X) 

C  =  /o  sin  tp'  sin  d  -\-  p  cos  y?'  cos  d  cos  (/i  —  X) 

and  their  variations  in  one  minute  of  mean  time  will  be: — 

^'  =  [7-63992]  p  cos  if*  cos  (a*  —  X) 

T^'  =  [7.63992]  p  cos  ^'  sin  //  sin  (;t£  —  A)  =  [7. 63992]  $  sin  // 
C'  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of 
elements  for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their 
variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consec- 
utive numbers.  The  variations  for  one  minute  we  represent  by  x*  and  y.  Their  logar- 
ithms are  given  at  the  foot  of  the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the 
observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the  formula?: — 

m  sin  M  •=.  X  —  f 
m  cos  J/  =  7  —  ly 

«  sin  iV  =  ^'—  $' 

n  cos  iV  =  y  —  17' 

(4)  The  radius  Z  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental 
plane  is  computed  by  the  formula 

Z  =  /  —  C  tan  / 
/  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the 
eclipse,  we  shall  have — 

m  ^  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the 

assumed  time  is  computed  thus:     Find  the  angle  ^  from  the  equation, 

.      ,        m  sin  {M  —  N\ 
sm  ^  = Y 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  ^''  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
when  sin  V'  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  if*  for 
which  cos  v''  is  positive.  This  value  lies  between  the  limits  -f-  90°  and  —  90°.  The  cor- 
rection T  to  the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning:  _        m  cos  (M  —  N)        L  cos  ^ 

n  n 

cos  v'' 


For  ending:  __        m  cos  {M  —  N)        L 


n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 

with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate 
times  may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed 
time  will  give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  cor- 
rect time  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed 
time,  will  give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time 
will  give  a  small  and  nearly  correct  value  of  r,  to  be  applied  to  the  assumed  time  for  the  3nd, 
and  a  large  negative  and  inaccurate  one  to  be  subtracted  for  the  beginning.     We  shall  thus 

tieduce  two  times  of  each  phase,  only  one  of  which  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair 
of  values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  follow- 
ing theorem  will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of 
each  phase  without  repeating  the  computation. 

Thkorkm. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sine' of  the  sun's  hour-angle^  (fi — X),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (/i— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  num- 
ber, and  divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction 
to  be  applied  to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more 
from  the  less  accurate  one.  This  correction  should  be  positive  in  the  local  forenoon,  and 
negative  in  the  afternoon,  and  its  value  should  never  materially  exceed  o'^.ooi  t*. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more, 
the  corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second. 
But  to  guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to 
repeat  the  computations  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times. 
If  these  two  quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times 
employed  are  generally  correct  within  a  second  of  time.  If  they  differ  too  widely,  further 
corrections  and  computations  may  be  made  by  the  computor  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction 
may  be  several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle  Py  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 

For  beginning  :  /*  =  iV  —  ^  ±  i8o° 

For  end  :  P  =  N -\-  iff 

it  being  assumed  that,  in  each  case,  the  value  of  (p  is  taken  between  the  limits  i  90°. 

Computation  of  the  Solar  Eclipse  of  1896,  Aug.  8,  for  Akishi,  Japan,  whose  position  is — 

Latitude,      ^  =  -f-     43     2  22 
Longitude,    A  =  —    144  51  50 
Constants  for  the  given  place  : — 

p  sin  <p'  =  9.83180 
p  cos  <p'  =  9.86450  • 

From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be — 

d      h      m 

Beginning  August         8  16  30 


Total  Phase 
Ending 

Mean  Time, 

August 

17  40     y    Greenwich  Mean  Time. 

18  45     i 

BeRinninK.                         Total  Phase. 

8*^  1 6''  30"'               17^'  40™ 

EndinR. 
l8'>    45"' 

0                '                " 

At 

X 

246    II      0 

-144   51    50 
31       2    50 

263    41     12 
-144    51    50 

48  33     2 

279    56    24 

-144    51     50 
64    48    14 

p  cos  if' 

sin  (fJi  —  X) 

9.86450 
9.71243 

9.86450 
9-«7479 

9.86450 

9-95^5^ 

log.^ 

9.57693 
+       0.37751 

9-73929 
4-     0.54864 

9.82108 
4-     o*6^a.'^\ 
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Greenwich  Mean  Time,         August 

p  sin  fp' 
cos  d 


BeKinning. 
8**    1 6**    30°» 

9.83180 

9.98340 


Total  Phase, 
lyh   40™ 

9.83180 
9-9^343 


(0-(2) 


(3) +  (4) 


Ctan/ 

I 

L 


7.56046 
+  0.00363 
+  0.53901 

+  o-5353« 


7-47510 
-f-  0.00299 

—  0.00698 

—  0.00997 


Ending 

iS**  45"' 
9.83180 
9.98346 


9.81520 

9.81523 

9.81526 

(I) 

+ 

0.65343 

+ 

0.65347 

+ 

0.65351 

p  cos  <p* 

9.86450 

9.86450 

9.86450 

sin  d 

9-43'339 

9-43303 

9.43270 

cos  (/x  —  X) 

9-93285 
9.23074 

■ 

9.82083 
9.1 1836 

9.62912 
8.92632 

(2) 

+ 

0.17011 

+ 

0.13133 

+ 

0.08440 

'n 

+ 

0.48332 

+ 

0.52214 

+ 

0.5691 1 

p  sin  y''  sin  d 

9.26519 

9-26483 

9.26450 

(3) 

+ 

0.18416 

f 

0.1 840 1 

+ 

0.18387 

p 

cos  ^'  COS  d  COS  (/i  —   X) 

9.78075 

9.66876 

9.47708 

(4) 

+ 

0.60360 

+ 

0.46640 

+ 

0.29997 

^ 

« 

+ 

0.78776 

+ 

0.65041 

+ 

0.48384 

const,  log 

7.63992 

7.63992 

7.63992 

/t)  cos  ^'  cos  (/i  —  ^) 

9-79735 

9.68533 

9.49362 

log  r 

7.43727 

7-32525 

7-13354 

£' 

>» 

+ 

0.002737 

+ 

0.0021 15 

+ 

0.001360 

const,  log 

7.63992 

7.63992 

7.63992 

^  sin  d 

9.01032 

9.17232 

9-2537« 

logi?' 

6.65024 

6.81224 

6.89370 

V 

+ 

0.000447 

+ 

0.000649 

+ 

0.000783 

:r       .- 

0.44089 

0.00646 

+ 

0.44205 

y  —  -^ 

+ 

0.30125 

+ 

0.00221 

— 

0.28671 

x'       c' 

+ 

0.005915 

+ 

0.006536 

+ 

0.007  2SS 

/  -  V 

— 

0.004162 

0.004369 

— 

o.oo450>N 

///  sin  M 

9.64433  ft 

7.81023  « 

9-64547 

m  cos  M 

9-47893 

7-34439 

9-45744 '' 

tan  J/ 

0.1 6540  « 

0.46584  n 

0. 1 8803  n 

J/ 

0      1      « 
304  20  40 

0                     <                  M 

288     53     10 

e          «         « 

122    58      2 

cos  M 

9-75141 

9.51013 

^'llbll^ 

log  /// 

9.72752 

7.83426 

9.72171 

«  sin  N 

7-77195 

7-81531 

7.86261 

n  cos  ^V 

7.61930  « 

7.64038  n 

7.65398  // 

tan  N 

0.15265  « 

0.17493  « 

0.20863/. 

N 

0      <      It 
125     7  53 

0                    •                  M 

123  45  39 

0        <       - 
121    44    19 

cos  A^ 

9.76001  n 

9.74486  « 

9.72103  » 

log  ;/ 

7.85929 

7-89552 

7-93295 

tan  / 

7.66407 

7.66191 

7.66408 

log  : 

9.89639 

9.81319 

9.68470 

7.3487^^ 

+  0.00223 

+  0.53876 
+  0.5365^ 
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Greenwich  Mean  Time, 


m 
n 


Local  Mean  Time, 
Duration  of  Totality, 


le,        August 

Beginning, 
gd    i5h    3oni 

Total  Phase. 

Ending. 

iS"  45°' 

sin  (M      N) 

log  m 

colog  L 

0                 «               M 

179    12    47 

8. 1 378 1 

9.72752 
0.27134 

0                 «              M 

165     7  31 
9.40944 
7.83426 
2.001 30  « 

e          <         M 

I   13  43 
8.33126 

9.72171 

0.27041 

sin  ip 

8. 1 3667 

9.24500  n 

8.32338 

4> 

0      •     « 
0  47     6 

0             t            u 

—10     7  30 

0                1                 4t 

I     12    23 

1      ^ 
log- 

n 

1.86823 

9.93874 

1.78876 

cos  {M  —  N) 

9.99996  n 

9.98520  « 

9.99990 

1. 86819  « 

9.92394  n 

1.78866 

cos(M  —  N) 

+73.823 

+  0.839 

—  61.470 

logZ 

cos  ^ 

colog  n 

9.72866 
9.99996 
2. 1 407 1 

7.99870  « 

9.99318 

2.10448 

972959 
9.99990 

2.06705 

L  cos  ip 
n 

1.86933 
T  74-017 

0.09636  n 

:f    1.248 

1.79654 
i  62.596 

T 

m 
—    0.194 

m 
—    0.409 

+    2.087 

m 
+    1. 126 

h      m 

T                  i6  30 

d      h      m 

/Aug.  8  16  29.806 

h      m 

17  40 

h      m 
17    39591 
17    42.087 

-      9  39  456 

h      m 

18  45 

h      m 
18   46.126 

~     9  39.456 

d       h 

m 

d       h      m 

d    h      m 

August    9     2 

9.262             Aug. 

3  19047 
^     3  21.543 

Aug.  9  4  25.582 

m 


2.496 


No  correction  is  necessary  since  the  assumed  times  differ  very  little  from  the  computed 
ones. 

Therefore  we  have 


Beginning  of  the  eclipse. 
Beginning  of  total  eclipse, 
End  of  total  eclipse. 
End  of  the  eclipse. 

Angle  of  position: 


4'  (+  180) 
P 


d 

Ugust     9 

9 
9 

h 
2 

3 

3 

m 

9 

19 

21 

s 

15.7 

2.8 
32.6 

9 

4 

25 

34-9 

Beginning. 

0          • 

125       7-9 
180     47.1 

• 

* 

Local  Mean  Time. 


Ending. 

o  • 

121       44.3 
I       12.4 


304      20.8  122       56.7 

from  the  north  point  of  the  sun's  disk  towards  the  east  for  direct  image. 
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Eletnenis  of  Occuliations, — Pages  418 — 451  give  the  elements  for  the  prediction  of  the 
times  of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the 
star,  those  headed  Red'ns  from  1896.0  give  the  quantities  necessary  to  reduce  the  mean 
place  of  the  star  at  the  beginning  of  1896  to  its  apparent  place  at  the  time  of  occultation. 
These  reductions  are  sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric 
conjunction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the 
star  through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through 
the  centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The 
system  of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circum- 
scribing the  moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same 
diameter  as  the  moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of 
which  the  linear  diameter  will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric 
conjunction  in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylin- 
der on  the  fundamental  plane  has  the  value  zero.  The  column  Hour- Angle  H  gives  the 
common  geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from 
the  meridian  of  Washington — positive  toward  the  west  and  negative  toward  the  east. 
Column  K gives  the  co-ordinate^  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x^  and  y  give  the  hourly  variation  of  x  and  y.  The  linear 
unit  in  these  columns  is  the  earth's  equatorial  radius.  The  limiting  parallels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of 
a  star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method 
nearly  the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place, 
assuming  it  to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will 
be  visible  at  a  place  may  be  selected  and  computed  by  a  more  rapid  process. 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  f'  and  p  cos  f',  are  to  be  computed 

with  three  or  four  places  of  decimals  by  the  formulae, 

,       sin  tp 
p  sm  ip'  =  —^ 

p  cos  <p'  :=z  F  cos  f, 

already  given  in  connection  with  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  ff  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction, 
H—X  will  be  the  local  hour-angle  of  the  star  at  this  same  moment.  Let  us  call  this  angle 
ho,  putting 

h^=.H-X 
where  X  is  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in 
right  ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and 
hour-angle  for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from 
Mr.  DowNF.s's  table,  on  pages  454—455.     This  correction  will  have  the  same  sign  as  h^y. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the 
quantities  Coi  ^   and  r  from  the  formulae, 

^0=  p  cos  ^'  sin  ho 

r  =  [9-4 1 92]  cos  {ho  H-  J'i  ho) 


T    = 
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r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunc- 
tion. By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  ele- 
ments, we  shall  have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate 
times  of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

ri  =  r  -  o»».5 
T,  =  r  +  o^,S 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  H.  A. 
(/,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T  -i-  ti  and  7"+  tj  the  following  quantities,  in  which  we 
write  r  for  each  of  the  quantities  r|  and  u.     The  latter,  when  used  as  angles,  are  to  t>e 
changed  to  arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one- 
sixth  the  number  of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

^  =z  p  cos  f '  sin  (^o  +  •) 

19   =  />  sin  f '  cos  d  —  ft  cos  f*  sin  //  cos  (h^  -+-  r) 
£'  =  [9.4 1 91 6]  p  cos  f'  cos  (^o  +  '') 

r/  =  [9-41916]  ft  cos  f'  sin  rf/sin  {h^  -j-  r)  =  [9-41916]  ^sin  d 
X  =  or'  T 
V  =  K+ v'r 
Compute  w,  Af,  n  and  N  from  the  equations 

m  sin  M  ^  X  ^  ^ 
mcosMss  y  —  ly 
«  sin  iV  =  jt'  —  ^ 
n  cos  N  ^  y  —  y^* 

"'  =  i-=  [8.22185] " 

sin     i{'     =  [0.56500]  m  sin  (J/—  A') 

Then,  /i  and  (%  from  the  equations 

m  [9-43500I  ...*•• 

'         , — ^  cos  V     (Beginning.) 


/,  = ^cos(.i/-  N)  - 


n 
m 


1^4352^]  cos  V.     (End.) 


/,  =  -     -cos  (J/-  N)  -f 

ft  ^  '  n 

The  quantities  /|  and  /j  will  then  be  the  corrections  in  minutes  to  be  applied  to  the 
respective  times  7^+  r|  and  7"+  "»  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  /|  will  give  an  accurate  result  for  one  phase, 
and  the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  l>e 
corrected  by  comparison  with  the  inaccurate  one,  in  the  way  descrilH*d  for  eclipses,  and  a 
result  obtained  which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ^,  r^,  x  and  v  for  the  moments 
finally  obtained.     If  the  times  are  correct  these  quantities  will  fulBl  the  condition, 

>/  (.t^^T?  +  (.V         r^)*  =  0.27227 

If  log  m  sin  (J/—  N)  =  9.43500  nearly,  a  recalculation  will  generally  be  nccessar>'  to 
determine  whether,  numerically,  sin  <'  <  'i  or  sin  v'*  >  i-  In  the  latter  case,  the  impossible 
value  of  sin  v''  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the 
computed  distance  from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the 
moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  0  =  90**,  or  270°,  accord- 
ing as  sin  (J/  —  ^V)  is  positive  or  negative  ;  and  for  finding  the  time  of  nearest  approach, 

m  cos  (  Af  —  A' ) 
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Putting  TT  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

n  [m  sin  (M  —  N)  —  0.27227] 

disregarding  the  sign  of  sin  {M  —  N)\  or,  allowing  for  the  augmentation  of  the  semidi- 
ameter, 

n  [m  sin  (M  —  N)  —  0.27227]  f  i  +  ^  sin  r] 

where 

z  =z  p  cos  f '  cos  d  cos  (^o  +  ^)  +  /*  sin  f '  sin  d 

The  position-angle  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  con- 
tact, reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae:  — 

P  ^^  N  —  ip  for  immersion, 

P  =  N  -\-  ip  Ai  180°     for  emersion, 

it  being  supposed  that  the  value  of  ^,  in  each  case,  is  taken  between  the  limits  :t  90^. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

in  which  the  value  of  /  corresponding  to  the  phase  is  to  be  used.     Then 

V=iP-  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occupation,  we  will  compute  that  of  13  Piscium,  on  Sept. 
20,  1896,  for  Mount  Hamilton,  whose  position  is 

f  =  +  37®  20'  23".5 
Jl  =  +    2^  58"  22"  .05 
Constants  for  the  given  place, 

p  sin  f '  =  9.78045 
p  cos  fp*  =  9.90094 

From  the  elements  on  page  441,  we  have 

h       m 

^=  +  3  19-3 
^0  =  -^— ^  =  +  0  20.932 

From  DowNEs's  Table,  pages  454  and  455,  or  from  the  formulae  on  page  514,  we  find  the 
correction  to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  +  iS"* 
therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  Sept. 
20*  i4'»  58".  2  ;  adding  and  subtracting  30™,  we  shall  have  the  approximate  Washington 
mean  times  of  immersion  and  emersion  to  be  used  in  the  computation,  thus: 

h     in  d      h        m 

T|  =  —  o  15  T  -{-  Ti  =  Sept.  20  14  28.2 

T3  =  -f  O  45  r+  T,  =  20  15  28.2 

Washington  Mean  Time,  September 

ho 
r  (in  sidereal  time) 

^0+7  (in  arc) 

P  cos  ip' 
sin  {ho  +  r) 

loge 
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Immersion. 

20* 

I4*»  28".2 

h       m 

+ 

0   20.932 

— 

0    15.041 

+1 

^    28'    22" 

9.90094 

8.40997 

8.3IO9I 

+ 

0.02046 

Emersion. 

15b  28*".2 

h       m 

+ 

0    20.932 

4- 

0   45123 

+1 

6<^  30'  49" 

9.90094 

945369 

935463 

+ 

0.22627 
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Washington  Mean  Time, 


September 

ft  sin  f' 

cos  (/ 


(0 

fi  cos  f ' 

sin  // 

cos  (//„  -|-  t) 

(2) 
(l)-(2) 

const,  log 
P  cos  <f'  cos  (//„  +  -) 

log?' 

const,  log 
$  sin  ii 

log  V 

log  .r' 
logT 

log  A- 

log  y' 
log  y  T 

r 
^  -  ^ 

y  -  r/ 
m  sin  J/ 
w  cos  Af 

tan  J/ 

J/ 

sin  Af 

log  /// 
w  sin  JV 
n  cos  iV 

tan  N 

N 

sin  iV 

log  // 
colog  6o 

log  //' 


Immersion. 

Emersion. 

20* 

I4*>  28".2 

] 

[5*'  28".2 

9.78045 

9.78045 

9.99982 

9.99982 

9.78027 

9.78027 

+ 

0.60293 

+ 

0.60293 

9.90094 

9.90094 

8.46010  n 

3.46010  n 

9.99986 

9.98 1 71 

8.36090  n 

8.34275  n 

0.02296 

0.02202 

+ 

0.62589 

+ 

0.62495 

9.41916 

9.41916 

9.90080 

9.88265 

9.31996 

9.30181 

+ 

0.20891 

+ 

0.20036 

9.41916 

9.41916 

6.77101  n 

7.81473  n 

6.19017  n 

7.23389  ft 

0.00015 

— 

0.00171 

9.68878 

9.68878 

9.39794  n 

9.87506 

9.08672  // 

9.56384 



0.12210 

+ 

0.36630 

9.41095 

9.41095 

8.80889  » 

9.28601 



0.06440 

+ 

0.19320 

+ 

0.75310 

+ 

0.75310 

+ 

0.68870 

+ 

0.94630 



0.14256 

+ 

0.14003 

+ 

0.06281 

+ 

0-32135 

+ 

0.27949 

+ 

0.28804 

+ 

0.25775 

+ 

0-25931 

9.15400  n 

9.14622 

8.79803 

9.50698 

0-35597  « 

9.63924 

293" 

46'  39" 

230 

32'  43" 

9.96148  n 

9.60149 

9.19252 

9-54473 

9.44637 

9.45945 

9.41 120 

9.41382 

0.03517 

0.04563 

47 

0  ,^/  2" 

48 

°  0'  16" 

9.86635 

9.871 10 

9.58002 

9.58835 

8.22185 

8.22185 
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Washington  Mean  Time, 


September 

const,  log 

log  m 

sin  (M  —  N) 

sin  4» 


log 


m 


cos  {M —  N) 


IininersioiL 
20^  14**  28".2 

0.56500 

9.19252 

9.96226  n 

9.71978  n 
-3i<>  38'  14" 

1.39065 
9.60139  ft 


Emersion. 
I5»»  28'".2 

0.56500 

9-54473 
9.61704  n 

9.72677  ft 
32**  12^42' 


jt 


m 


-  -,  cos  (Af  -  N,) 

const,  log 

coiog  n' 

cos  4^ 


[9.43500]  cos  4» 
n' 


0.99204  n 

+     9.818 

9.43500 
2.19813 
9.93012 

1.56325 

m 
36.581 

—  26.763 

d       h  m 


173453 

9-95917 
1.69370 
m 

—         49-397 

9.43500 
2.18980 
9.92741 


+ 


1.55221 

m 
35-663 

13-734 


Washington  Mean  Time  of  Phase, 


Mount  Hamilton  Mean  Time, 
Angle  of  position: 


T   Sept.  20  14  28.200 

Sept.  20  14     1.437 

k  2  58.368 

Sept.  20  II     3.069 


m 


N 
0  (  +  180°) 

P 


47  19. 

—  31  38.2 

78  57-2 


15  28.200 

15  14.466 

2  58.368 

12  16.098 

o  * 

48    0.3 
—  32  12.7 

195  47-6 


from  the  north  point  of  the  moon's  limb  toward  the  east  for  direct  image. 


Prediction  of  Many  Occuliations  for  a  Given  Place, — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied 
in  such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the 
most  convenient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the 
moment  of  apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observa- 
tion. The  table  of  elements,  pages  418 — 451,  gives  H,  the  Washington  hour-angle  at  the 
moment  of  geocentric  conjunction.  The  corresponding  geocentric  hour-angle  at  the  place 
will  be 

ho^=  H  —  k     (^  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  con- 
dition ^  =  x;  or,  using  the  values  of  5  and  jc, 

.   p  cos  ^'  sin  //  =  :x-'  T 

//  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in 
hours  of  mean  time,  which  has  elapsed  since  geocentric  conjunction.  We  shall  therefore 
have, 
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for  the  hour-angle  at  the  end  of  the  interval  t  after  geocentric  conjunction.     In  strictness*  r 

should  here  be  multiplied  by  the  factor  i  -f  ~    -    ,  because  the  star  moves  a  little  more 

'365  25 

than  15**  in  an   hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is 

too  small  to  be  important,  as  it  will  affect  the  predictcnl  time  of  conjunction  by  less  than 

10  seconds.     The  equation  for  finding  r  is  therefore, 

p  cos  f'  sin  (^o  +  •)  =  -^^  '*' 

The  quantities  /lo  and  x*  being  derived  immetiiately  from  the  data  of  the  Ephemeris,  the 
quantity  r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a 
function  of  /t©  and  x\     The  computation  of  t  is  effected  as  follows.     We  have 

sin  {Ao  +  r)  =  sin  Ao  +  ^  sin  )4  r  cos  {/to  +  }4  f)  ^I) 

The  value  of  r  in  arc  being  seldom  more  than  24®  we  may  put  t  itself  for  2  sin  ^  r.  The 
equation  will  then  become 

p  cos  f '  ?in  /to  -{•  T  p  cos  f*  cos  (Ao  -f-  )4  '')  =  J^  t^ 

from  which  we  find 

^_ P^os  f' sin^o .  . 

x'  —  p  cos  f '  cos  (>4o  +  /4  ^) 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

^  =  /»  cos  f'  sin  A 

^'  =  [9*41916]  P  cos  f'  cos  A  '^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  ^o  for  the 
value  of  ^  corresponding  to  A  =  Ao  and  c'l  for  the  value  of  t  corresponding  to  /i  =  Ao  +  I'j  "» 
we  shall  have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  5'i  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations  The  approximations  con- 
verge so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r 
for  the  two  extremes  of  x\  namely,  .r'  =  0.48  and  x'  ^  o  60,  because  the  approximate  values 
of  r  can  then  be  interpolated  for  all  the  intermediate  values  of  x'  For  the  first  approxima- 
tion may  be  taken — 

J4  r  =  50"  sin      Ao     (for  x'  =  0.48) 

4  <5> 

}i  T  =s  40"  sin  •■  A„     (for  x'  =  0.60) 

or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downks's  table,  pages  454  455.  It 
will  be  best  to  make  the  computation  for  every  30*  of  Ao^  and  to  find  the  intermediate  values 
of  r  for  every  10"*  by  interpolation.  Then  for  each  30"*  of  A^  we  take  5'  from  a  table  with 
the  argument  ^o  +  /^  ^  and  log  c  with  the  argument  Ao,  and  thence  compute  r  by  (4).  If 
the  value  of  r  thus  arrived  at  differs  more  than  3"  from  that  employed  in  taking  out  c',  a 
new  value  may  be  used  to  correct  c',  and  the  computation  may  be  rejH*ated.  The  values 
corresponding  to  x'  =  0.51.  .v'  =  0.54,  and  a'  ^  0.57,  can  then  be  computed  with  the  single 
interpolation  of  approximate  values  of  r.  and  afterward  the  table  can  be  extender!  by  inter- 
polation to  ever>'  0.01  of  x'  between  .r'  ^  0.4S  and  .t'  =  0.60.  It  will  l>c  In'st  to  compute  r 
in  the  first  place  to  every  0.00 1  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  defini- 
tive table.  The  table  thus  formed  will  be  called  Td/*/r  /, 
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The  values  of  rj  and  iy'  may  then  be  tabulated  for  every  degree  of  the  star's  declination, 
and  every  lo*"  of  A.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for 
negative  values  of  d,  since  by  putting 

lyi  =       p  sin  ^'  cos  d 
Tji^s  —  p  cos  f>'  sin  d  cos  h 

lyi  may  be  given  in  a  table  of  single-entry ;  and  taking  lyt  from  the  table  of  double-entry  for 
a  positive  d,  we  shall  have 

19  =  i?i  d=  ^ 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  17  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save 
taking  out  171  and  i^s  separately. 

This  table  for  ly  will  be  called  Tad/e  //,  and  the  corresponding  one  for  V  with  the  same 
arguments  Tad/e  III,     The  precepts  for  using  the  tables  will  then  be  as  follow: — 

From  Table  I  with  the  arguments  x^  and  /T  —  A  =  A©  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.0 1  of  x\  r  will  be  of  the  same  sign  as  A©-  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  /t  =  A©  +  t,  and  take  out  the  value  of  19. 
Form  the  quantities^  =  K  +  y  r,  and  >»  —  iy.  If  the  latter  quantity  lies  between  the  limits 
db  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits 
db  0.33,  it  is  almost  certain  that  there  will  not  be  an  occultation.  A  convenient  rule  to 
adopt  will  be — 

y  <  o.io,  limits  =  ±  0.29 
o.io  <y  <  0.15,  limits  =  d=  0.30 
0.15  <y  <  0.20,  limits  =  d=  0.31 
0.20  <  y  limits  =  ±  0.33 

Here,  only  the  absolute  value  of  y  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

\i  y  —  ri  falls  between  the  limits  thus  indicated,  take  the  values  of  ^  and  tjl  from  the 
appropriate  tables  and  compute  Vy  Q  and  A  from  the  equations 

V  sin  Q'ssi  y  —  r{ 

V  cos  ^  =  x'  —  ^' 

A  =  (>»  —  1?)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may 
graze  the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

T,  =  --^^^^sine  cosF  =  —^     (/'<i8o°) 

V  0.2723     ^     ^  ' 

__  0.2723  sin  F 

We  shall  then  have — 

Local  mean  time  of  immersion,   T—  X-\-t-\-ti^t^ 
Local  mean  time  of  emersion,      T  —  ^  +  7  +  ti-(-tj 

Position-angle  from  north  toward  east  at  immersion,  180^  —  Q  —  P 
Position-angle  from  north  toward  east  at  emersion,     180^  —  Q-\-  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the 
list  of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  con- 
ditions of  possible  visibility  are  : — 

I.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 
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2.  The  quantity  H  —  X,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal 
arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in 
the  east  horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less 
than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T'  —  ^  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  ^  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condi- 
tion (i)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either 
fails,  the  computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether 
H —  X  ox  T —  X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occulta- 
tion  for  trial  and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be 
gone  over  in  less  than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

Phenomena  of  Planets  and  Satellites,  pages  456 — 489. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are 
added  for  completeness  : — 

Disks  of  Mercury  and  Fenus,  pages  456 — 457. — The  angle  0,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun, 
makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north, 
east,  south.  This  position-angle  is  reckoned  from  o^  to  360°,  as  in  the  measurement  of 
double  stars,  the  planet  taking  the  place  of  the  central  star.  But  its  measure  is  90°  greater 
than  that  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars,  page  458. — This  page  gives  the  Washington  mean  time  of  the 
greatest  eastern  and  western  elongations,  the  position-angles,  and  the  distance  of  the  satel- 
lites from  the  centre  of  the  planet  during  the  month  preceding  and  following  opposition. 

Satellites  of  Jupiter,  pages  459 — 483. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page  ;  the  diagram  is  on  page  459. 

Phenomena,  pages  490 — 491. — The  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs 
from  that  of  the  sun  by  0°,  90°,  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris, — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use 
at  sea  and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude, 
the  probable  error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a 
minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to 
!*>  2 1™. I.  Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension 
of  Polaris  at  the  date  of  observation,  from  pages  302  —  313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1896. 

The  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struve  and 
Peters,  namely : — 

Precession  =  5o".24ii  -f-  o".ooo2268  / 
Nutation  =  9".223i  +  ©".ooooog  / 
Aberration  =  2o".445i 

in  which  /  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hansen^s  Tables  du  Soldi,  which  is  o".27  greater 
than  that  of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A 
comparison  of  Hanses's  msan  obliquity  with  that  of  PcTERS  and  of  Le  Verrier  at  differ- 
ent epochs  is  given  in  the  following  table  : — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.     P. 

H. 

— L. 

0                    >                  r> 

» 

M 

M 

M 

1750 

23            28            18.19 

17.44 

19.42 

+        0.75 

1.23 

1800 

23            27            54.80 

54.22 

55-63 

+        0.58 

— 

0.83 

1850 

23            27           31.42 

30.99 

31.83 

+         0.43 

0.41 

1900 

23            27                8.02 

7.76 

8.03 

+        0.26 

a^BMM 

0.0 1 

The  formulae  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star 
Tables  of  the  American  Ephemeris ^  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb*s  fundamental 
standard  in  the  catalogue  attached  to  the  Washington  Observations  for  1870,  Appendix  H, 
with  the  following  exceptions :  The  right  ascensions  o^  the  48  circumpolar  stars  north  of 
60°  north  declination  are  from  Dr.  Gould^s  Standard  Places  of  Fundamental  Stars,  second 
edition.  United  States  Coast  Survey  Office,  1866.  Of  the  twelve  stars  south  of  50°  south 
declination,  the  positions  of  /?  Hydri,  a  Trianguli  Australis,  and  <r  Octantis,  have  been 
corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining  nine  are,  as  before, 
from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right 
ascensions  are  given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue 
(f  logS  Standard  Clock  and  Zodiacal  Stars,  forming  Part  IV  of  Vol.  I  of  Astronomical  Papers 
Prepared  for  the  Use  of  the  American  Ephemeris  and  Nautical  Almanac,  Washington,  1881; 
and  partly  from  the  catalogue  of  the  Astronomische  Gesellschaft  of  1878.  A  few  have 
been  derived  from  recent  catalogues  without  a  rigorous  reduction  for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern 

Boundary  Commission,  Washington,  1879,  for  all  stars  found  therein.     The  declinations  of 

all  the  other  stars  have  been  reduced  to  the  same  standard,  except  those  of  the  additional 

ones  above,  which  have  been  taken  partly  from  the  Astronomische  Gesellschaft  list,  and 

partly  from  places  in  recent  catalogues.     To  the  apparent  places  of  Sirius  and  Procyon 

have  been  applied  the  periodic  corrections  resulting  from  Auwers's  investigations. 
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The  values  of  these  corrections  are  : — 

Year.  Sirius.  Procyon. 

8  8 

1896.0    J  a  =  -f-  0.092     J  d  =z  -\-   1.39     J  a  =  -(-  0.070     J  ^  =  —  0.08 
1897.0    A  a  =  -\-  0.068     J  ^  =  +  1.44     J  a  =  +  0.068     J  ^  =  —  0.24 

The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olufsen's  Tables  du  Sola/, 
Copenhagen,  1853,  except  that  Struve's  aberration  has  been  used.  This  is  equivalent  to 
adding  o".i9  to  the  true  longitudes,  but  it  does  not  affect  the  right  ascensions  and  declina- 
tions. The  sun's  rectangular  equatorial  co-ordinates  have  been  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae  : — 

X=^  RcosX 

Y  •=  R  sin  A  cosai  —  19.3  R  ^ 
Z  '=z  R  sin  I  sin  ai  +  44-5  R  ? 
The  reductions  to  mean  equinox,  1896.0,  are  computed  by  the  formulae, 

J  ^'  =  +  Ksecoi  J>lsin  i" 

J  r  =  --  A'cosoi  JAsin  i"  -f  Z  J  m  sin  i"  —    9.4  t^  sin  (A  +  187°) 

J  Z'  =  -  ^sin  «i  JAsin  i"  —  KJaisin  i"  +  21.7  t^  sin  (A  +  187°) 

Wherein — 

X  and  /?  are  the  longitude  and  latitude  of  the. sun  referred  to  the  equinox  and  ecliptic  of 
the  date ; 
o#,  the  obliquity  of  the  ecliptic  ; 
J  A,  the  reduction  of  longitude  for  precession  and  nutation  from  January  i.o; 
J  a;,  the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,  the  fraction  of  the  year  since  January  i.o. 

The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.  The  correction 
for  latitude  has  been  taken  from  Goetze's  paper  in  the  Astronomical /ournaiyVol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8^.848.  The 
adopted  semidiameter  of  the  sun  at  the  earth's  mean  distance  is  16'  2".  In  the  computa- 
tions pertaining  to  eclipses,  Bessel's  semidiameter,  15'  59".788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's 
Tables  de  la  Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with 
Newcomb's  Researches  on  the  Motion  of  the  Moon,  Part  I,  page  268,f  and  a  corrected  table 
being  substituted  for  Table  XXXIV. 

The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the 

formula, 

^  =  0.272274  r  -|-  2".5 

The  constant  2".5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due 
entirely  to  telescopic  and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Win  lock's  Tables  of  Mercury, 
Washington,  1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the 
Additions  to  the  Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington, 
1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's 
Tables.  Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  ^Lindenau's 
Elements  of  Mars  ^  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have 
also  been  discussed  and  applied;  and  Le  Verrier's  secular  variations  of  the  elements  are 

♦  Astronomiial  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  186^,  Appendix  II. 
I  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  iSy^,  Appendix  II. 
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likewise  adopted.  The  perturbations  produced  by  Jupiter  have  been  numerically  increased 
by  ^  of  their  value.  The  following  are  the  corresponding  corrected  elements  and  annual 
variations  for  Washington,  1855.0: — 

+  689IOI.I527    / 


65.9990   / 

27.6997    / 

0.02I4I  / 

0.18549  / 


L  =  320  13  33.87 

^  =333  23  17-84  + 
Ji=  48  25  55.29  + 
I    =      I  51     2.20     — 

e  =  i9238".75  + 
n  =      68905o".8927 

a  =  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulae. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George 
W.  Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Nkwcomb's  Tables, 
published  by  the  Smithsonian  Institution. 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Semidiameter.  Log  Dist.  Authority. 


Mercury 

Venus 

Mars 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial)    20.00 


3-34 

8.546  ±  0.086 

2.842  ±  0.057 

18.78     i:  0.067 
8.77     ±  0.039 

1.68    zt  0.3 
1.28 


0.00 
0.00 
0.25 
0.70 

0.95 
1.30J 

1.48 

0.70 

0.95 


Le  Verrier,  Theory  of  Mercury, 

Peirce,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  Mural  Circle. 


Saturn  (equatorial)      9.38 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  given  in 
accordance  with   Bessel's  method,  using  the  special  forms  in   Chauvenet's  Spherical  and 

J^raciical  Astronomy.     The  constants  adopted  for  the  eclipses  are: — 

tt 

Sun's  mean  equatorial  horizontal  parallax 8.800 

Semidiameter  of  the  sun  at  distance  unity,  Bessel      .     .     959.788 
Ratio  of  radius  of  moon  to  radius  of  earth,  Bijrckhari»t  .         0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damoiseau's 
Tables y  Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  Tables,  British  Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been 
adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manu- 
script tables  prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except 
those  for  the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed 
from  the  data  of  Professor  Newcomb's  (Iranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used. 
The  positions  have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors 
of  the  Observatories,  in  response  to  a  circular  issued  by  the  Superintendent  of  the  American 
Ephemeris. 
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The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are 
derived  from  Clarke*s  elements  of  the  terrestrial  spheroid,  as  adopted  by  the  U.  S.  Coast 
and  Geodetic  Survey. 

log  ^  =  8.9152503 
^  —  f>  =  —  11'  4o".43  sin  2  <p  +  i".i9  sin  4  f 
log  p  =  9.9992645  -f-  0.0007374  cos  2  ip  —  0.0000019  cos  4  9> 

Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for— 

(i)  An  altitude  of  Polaris  equal  to  45*^. 

(2)  A  declination  of  Polaris  equal  to  +  88°  45'.4. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner: — 

The  ephemeris  of  the  Sun  was  computed  by  Mrs.  E.  B.  Davis;  the  Moon's  longitude, 
latitude,  semidiameter  and  horizontal  parallax,  by  Professor  Keith;  the  right  ascension  and 
declination,  by  Professor  Van  Vleck;  the  culminations,  by  Professor  W.  W.  Hendrickson; 
the  lunar  distances,  by  Mr.  Bradford;  Mercury  and  Venus,  by  Mr.  E.  P.  Austin;  Mars, 
Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  R>BtRDfc:AU  Buchanan;  Jupiter's  satellites, 
by  Professor  H.  D.  Todd;  the  satellites  of  Saturn,  Uranus,  and  Neptune,  by  Dr.  Morrison. 
The  mean  and  apparent  places  of  the  fixed  stars  were  prepared  by  Mr.  Hedrick  and  Mr. 
Meier;  the  general  constants  for  their  reduction,  by  Mr.  Bjchanan;  the  occultations,  by 
Mr.  Auuagen;  and  the  eclipses  were  computed  and  the  charts  projected  by  Mr.  Buchanan. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

o"- 

jh. 

2^ 

3" 

4"- 

ni      s          ' 

5^- 

6" 

7-- 

For 
Seconds. 

in 

m 

8 

m 

s 

m      8 

m      s 

m      s 

m      8 

m      s 

8 

8 

o 

0 

0.000 

0 

9.830 

0   19.659 

0  29489 

0  39.318   1 

0  49.148 

0  58.977 

I     8.807 

0 

0.000 

I 

0 

0.164 

0 

9993 

0   19.823 

0  29.653 

0  39.482 

0  49312 

0  59.141 

I     8.971 

I 

0.003 

2 

0 

0.328 

0 

10.157 

0   19.987 

0  29.816 

0  39.646 

0  49  475 

0  59  305 

I     9135 

2 

0.005 

3 

0 

0.491 

0 

10.321 

0  20.151 

0  29980 

0   39810 

0  49  639 

0  59.469 

I     9.298 

3 

0.008 

4 

0 

0655 

0 

10.485 

0  20.314 

0  30  144 

0  39  974 

0  49.803 

0  59  633 

I     9462 

4 

001 1     I 

5 

0 

0.819 

0 

10.649 

0  20.478 

0  30308 

0  40.137 

0  49.967 

0  59  796 

I     9.626 

5 

0.014     1 

6 

0 

0983 

0 

10.813 

0  20.642 

0  30.472 

0  40.301 

0  50  131 

0  59.960 

I     9790 

6 

0.016 

7 

0 

1. 147 

0 

10.976 

0  20.806 

0  30  635 

0  40  465 

0  50  295 

I     0.124 

I     9954 

7 

0.019    ' 

8 

0 

1. 311 

0 

II. 140 

0  20.970 

0  30  799 

0  40  629 

0  50.458 

I     0288 

I   10. 118 

8 

0.022 

9 

0 

1474 

0 

11.304 

0  21.134 

0  30963 

0  40.793 

0  50.622 

I     0.452 

I   10281 

9 

0.025    . 

lO 

0 

1638 

0 

11.468 

0  21.297 

0  31.127 

0  40  956 

0  50.786 

I     0.616 

I   10445 

10 

0.027 

II 

0 

1.802 

0 

11.632 

0  21.461 

0  31.291 

0  41.120 

0  50950 

I     0.779 

I   10609 

II 

0.030 

12 

0 

1.966 

0 

II  795 

0  21.625 

0  31  455 

0  41.284 

0  51. 114 

I     0.943 

I   10773 

12 

0033 

13 

0 

2.130 

0 

II  959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

I     1. 107 

I   10937 

13 

0035 

M 

0 

2.294 

0 

12.123 

0  21.953 

0  31  782 

0  41.612 

0  51.441 

I     1. 271 

I   II. 100 

14 

0.038 

15 

0 

2.457 

0 

12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

I     1435 

I   11.264 

15 

0.041 

i6 

0 

2.621 

0 

12.451 

0  22.280 

0  32.110 

0  41  939 

0  51.769 

I     1599 

I   11.428 

16 

0.044    , 

17 

0 

2.785 

0 

12.615 

0  22.444 

0  32  274 

0  42  103 

0  51  933 

I     1.762 

I   11.592 

17 

0.046 

i8 

0 

2.949 

0 

12.778 

0  22.608 

0  32.438 

0  42  267 

0  52.097 

I     1.926 

I   11.756 

18 

0.049 

19 

0 

3"3 

0 

12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

I     2.090 

I   11.920 

19 

0052 

20 

0 

3.277 

0 

13.106 

0  22.936 

0  32  765 

0  42  595 

0  52424 

I     2.254 

I   12.083 

20 

0.055 

21 

0 

3440 

0 

13  270 

0  23.099 

0  32  929 

0  42  759 

0  52.588 

I     2.418 

I   12247 

21 

0.057    , 

22 

0 

3.604 

0 

13434 

0  23.263 

0  33  093 

0  42.922 

0  52  752 

I     2.582 

I   12.411 

22 

0.060 

23 

0 

3.768 

0 

13598 

0  23.427 

0  33  257 

0  43.086 

0  52.916 

I     2.745 

I   12575 

23 

0.063 

24 

0 

3932 

0 

13.761 

0  23.591 

0  33  420 

0  43  250 

0  53  080 

I     2.909 

I   12739 

24 

0.066 

25 

0 

4.096 

0 

13925 

0  23.755 

0  33  584 

0  43414 

0  53  243 

I     3073 

I  -12.903 

25 

0.068    ' 

26 

0 

4259 

0 

14.089 

0   23.919 

0  33748 

0  43  578 

0  53  407 

I     3237 

■   I   13.066 

26 

0.071     1 

27 

0 

4423 

0 

14253 

0   24.082 

0  33912 

0  43  742 

0  53  571 

I     3.401 

I   13230 

27 

0.074  i 

28 

0 

4587 

0 

14.417 

0   24.246 

0  34.076 

0  43  905 

0  53  735 

I     3564 

I   13  394 

28 

0.076  , 

29 

0 

4751 

0 

14.581 

0   24.410 

0  34  240 

0  44.069 

0  53  899 

I     3.728 

I   13558 

29 

0.079  ' 

30 

0 

4915 

0 

14744 

0   24  574 

0  34403 

0  44  233 

0  54  063 

I     3892 

I   13.722 

30 

0.082 

31 

0 

5079 

0 

14.908 

0   24.738 

0  34  567 

0  44  397 

0  54.226 

I     4056 

I   13886 

31 

0.085 

32 

0 

5242 

0 

15072 

0   24.902 

0  34731 

0  44.561 

0  54  390 

I     4.220 

I   14.049 

32 

0.087 

33 

0 

5.406 

0 

15236 

0   25.065 

0  34895 

0  44  724 

0  54  554 

I     4384 

I   14213 

33 

0.090  , 

.  34 

0 

5570 

0 

15.400 

0   25.229 

0  35  059 

0  44.888 

• 

0  54.718 

I     4547 

I   14  377 

34 

0093  ' 

35 

0 

5734 

0 

15563 

0   25.393 

0  35  223 

'    0  45  052 

0  54.882 

I     4.711 

I   14541 

35 

0.096 

36 

0 

5.898 

0 

15727 

0   25.557 

0  35  386 

'    0  45  216 

0  55.046 

I     4875 

I   14705 

36 

0098  ' 

37 

0 

6062 

0 

15.891 

0   25.721 

0  35  550 

1    0  45  380 

0  55  209 

I     5039 

I   14868 

37 

O.IOI 

38 

0 

6.225 

0 

16.055 

0   25.885 

0  35  714 

0  45  544 

0  55  373 

I     5203 

I   15032 

38 

0.104 

39 

0 

6.389 

0 

16.219 

0   26.048 

0  35.878 

0  45.707 

0  55  537 

I     5367 

I   15196 

39 

0.106 

40 

0 

6553 

0 

16.383 

0   26212 

0  36.042 

0  45871 

0  55.701 

I     5530 

I   15  360 

40 

0.109 

41 

0 

6.717 

0 

16.546 

0   26.376 

0  36.206 

0  46  035 

0  55865 

I     5694 

I   15524 

41 

O.I  12 

42 

0 

6.881 

0 

16.710 

0   26.540 

0  36  369 

0  46. 199 

0  56  028 

I     5858 

I   15.688 

42 

O.I  15 

43 

0 

7045 

0 

16.874 

0   26.704 

0  36.533 

0  46.363 

0  56.192 

I     6.022 

I   15  851 

43 

0.117 

44 

0 

7.208 

0 

17.038 

0   26.867 

0  36697 

0  46.527 

0  56  356 

I     6.186 

I  16.015 

44 

0.120 

45 

0 

7372 

0 

17.202 

0   27.031 

0  36.861 

0  46.690 

0  56.520 

I     6.350 

I   16.179 

45 

0.123 

46 

0 

7536 

0 

17.366 

0   27.195 

0  37  025 

0  46854 

0  56.684 

I     6.513 

I  16.343 

46 

0.126 

47 

0 

7.700 

0 

17529 

0   27  359 

0  37.188 

1    0  47.018 

0  56S48 

I     6.677 

I   16.507 

47 

0.128 

48 

0 

7.864 

0 

17693 

0   27  523 

0  37  352 

1    0  47.182 

0  57.011 

1     6.841 

I  16.671 

48 

0.131 

49 

0 

8.027 

0 

17857 

0   27.687 

0  37.516 

1    0  47.346 

0  57.175 

I     7005 

I  16.834 

49 

0.134 

50 

0 

8.191 

0 

18  021 

0   27.850 

0  37.6S0 

0  47510 

0  57  339 

1     7.169 

I   16998 

50 

0.137 

51 

0 

8.355 

0 

18.185 

0    28  014 

0  37844 

0  47  673 

0  57  503 

I    I     7332 

I   17.162 

51 

0.139 

52 

0 

8.519 

0 

18.349 

0   28.178 

0  38.008 

0  47  837 

0  57  667 

I     7.496 

I  17.326 

52 

0.142 

53 

0 

8.683 

0 

18  512 

0   28  342 

0  38  171 

0    48  ODI 

0  57831 

I     7.660 

I   17.490 

53 

0.145 

54 

0 

8.847 

0 

18  676 

0   28.506 

0  38  335 

0    48   165 

0  57  994 

I     7.824 

I  17654 

54 

0147 

1     55 

0 

9  010 

0 

18  840 

0   28  670 

0  38  499 

0  48  J29 

,    0  58.158 

I     7.9^8 

I   17.817 

55 

0.150 

;    56 

0 

9174 

0 

19.004 

0   28.833 

0  386GJ 

1      0    48.492 

0  58  322 

!   I    8.152 

I   17.981 

56 

0.153 

:     57 

0 

9338 

0 

19.168 

0   28.997 

0  ii<  827 

0    48  656 

0  58486 

I    8.315 

I   18.145 

57 

0.156 

58 

0 

9502 

0 

19331 

0   29.161 

0  38991 

0    48820 

0  58  650 

I    8479 

I   18.309 

58 

0.158 

i     59 

'  Side- 
1  real. 

1 

0 

9666 

0 

19495 

0    29.325 

0   39154 

,      0    48.984 

1     4 

0  58.814 

-  J.-  - 

I    8.64  ^ 

1 

!  1  18.473 
7'- 

59 
S< 

0.161 

Qh. 

/jh. 

For 
*conds. 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

■ 

Mean 
Solar, 

S"- 

g- 

lO*** 

jjh. 

12^- 

la'- 

14**' 

j^h. 

For 
Seconds. 

m 

m      s 

m      s 

m       s 

m      s 

m      s 

m      8 

m      8 

m      8 

t 

% 

o 

I    18852 

I   28708 

I    38565 

I   48.421 

I   58.278 

2      8.134 

2    17.991 

2    27.847 

0 

0.000 

I 

I    19.016 

I   28873 

I    38.729 

I   48.585 

I   58.442 

2      8.298 

2   18.155 

2    28.011 

I 

0.003 

2 

I    19.180 

I   29.037 

I   38  893 

I  48  750 

I   58.606 

2      8.463 

2    18.319 

2    28.176 

2 

0.005 

3 

I    19345 

I   29201 

I    39.058 

I   48.914 

I   58.771 

2      8.627 

2    18.483 

2    28.340 

3 

0.008 

4 

I    19.509 

I  29.365 

I   39.222 

I   49.078 

I   58.935 

2      8.791 

2    18.648 

2    28.504 

4 

O.OII 

5 

I    19.673 

I   29.530 

I    39.386 

I  49243 

1   59099 

2      8.956 

2    18.812 

2    28.668 

5 

0.014 

6 

I    19.837 

I   29.694 

I   39  550 

I  49.407 

I   59263 

2      9.120 

2    18.970 

2    28.833 

6 

0.016  , 

7 

I   20.002 

I   29.858 

I   39715 

I  49  571 

I   59.428 

2      9.284 

2    I9.I4I 

2    28.997 

7 

0.019 

8 

I   20.166 

I   30.022 

I   39.879 

I  49  735 

I   59592 

2      9.448 

2    19.305 

2    29.161 

8 

0.022 

9 

I   20.330 

I   30.187 

I  40.043 

I  49.900 

I   59756 

2      9613 

2    19.469 

2    29.326 

9 

0.025  ' 

lO 

I   20495 

I   30.351 

I  40.207 

I  50.064 

I   59.920 

2     9-777 

2    19633 

2    29.490 

10 

0.027 

II 

I   20659 

I    30515 

I  40.372 

I  50.228 

2      0.085 

2     9941 

2    19.798 

2    29.654 

II 

0.030 

12 

I   20.823 

I   30.680 

I  40.536 

I  50393 

2      0.249 

2  10.105 

2    19.962 

2    29818 

12 

0033 

13 

I   20.987 

I   30844 

I  40.700 

I  50.557 

2      0.413 

2    10.270 

2    20.126 

2    29.983 

13 

0.03ft 

M 

I   21.152 

I   31.008 

I  40.865 

I  50.721 

2      0.578 

2    10.434 

2    20.290 

2    30147 

14 

0.038 

15 

I   21.316 

I   31  172 

I  41.029 

I  50.885 

2      0.742 

2    10.598 

2    20.455 

2    30  311 

15 

0.041 

i6 

I   21.480 

I  31  337 

I  41  193 

I  51.050 

2      0.906 

2    10.763 

2    20.619 

2    30.476 

16      0.044 

17 

I  21.644 

I  31.501 

I  41  357 

I  51.214 

2       1.070 

2    10.927 

2    20.783 

2    30.640 

17      0047  _ 

i8 

I  21.809 

I  31  C65 

I  41522 

I  51  378 

2       1.235 

2    II. 091 

2   20.948 

2    30.804 

18 

0.049  I 

19 

I  21.973 

I  31  829 

I  41.686 

I  51  542 

2       1.399 

2    11.255 

2    21. 112 

2    30.968 

19 

0.052 

20 

I  22.137 

I  31  994 

I  41.850 

I  51.707 

2       1563 

2    11.420 

2    21.276 

2    31  133 

20 

0.055 

21 

I  22.302 

I  32.158 

I  42.015 

I  51.871 

2       1.727 

2    11.584 

2    21.440 

2    31  297 

21 

0.057 

22 

I  22.466 

I  32  322 

I  42  179 

I  52  035 

2      1.892 

2    11.748 

2    21.605 

2    31.461 

22 

0060 

23 

I  22.630 

I  32.487 

I  42  343 

I  52.200 

2      2.056 

2    11.912 

2    21.769 

2    31  625 

23 

0063 . 

24 

I   22.794 

I  32651 

I  42.507 

I  52.364 

2      2.220 

2    12.077 

2    21.933 

2    31.790 

24 

0.066 

25 

I  22.959 

I  32.815 

I  42.672 

I  52.528 

2      2.385 

2    12.241 

2    22.098 

2   31  954 

25 

0068 

26 

I  23.123 

I  32.979 

I  42.836 

I  52.692 

2      2.549 

2    12.405 

2    22.262 

2    32.118 

26 

0.071 

27 

I   23.287 

I  33  144 

I  43.000 

I  52.857 

2      2.713 

2    12.570 

2    22.426 

2    32.283 

27 

0.074 

,       28 

I   23.451 

I  33  308 

I  43.164 

I  53.021 

2      2.877 

2    12.734 

2    22.590 

2    32.447 

28 

0077 

1   ^^ 

I   23.616 

I  33  472 

I  43  329 

I  53.185 

2       3042 

2    12.898 

2    22.755 

2    32.611 

29 

0.079 

30 

I   23.780 

I  33  637 

I  43  493 

I  53  349 

2       3.206 

2    13.062 

2    22.919 

2    32.775 

30 

0.082 

31 

I  23  944 

I  33  801 

I  43  657 

I  53  514 

2      3370 

2    13.227 

2    23.083 

2    32.940 

31 

0085  : 

32 

I  24.109 

I  33  965 

I  43.822 

I  53  678 

2     3534 

"2    13.391 

2    23.247 

2  33  104 

32 

0.088  < 

33 

I  24.273 

I  34.129 

I  43  986 

I  53.842 

2      3.699 

2  13  555 

2    23.412 

2  33  268 

33 

0090 

34 

I  24.437 

I  34  294 

I  44.150 

I  54.007 

2       3863 

2    13.720 

2    23.576 

2  33  432 

34 

0  093  , 

1 

35 

I  24.601 

I  34458 

I  44  314 

I  54  17^ 

2      4.027 

2    13884 

2    23.740 

2  33  597 

35 

0.096  1 

36 

I  24.766 

I   34  622 

I  44  479 

I  54  335 

2     4- 192 

2    14.048 

2    23.905 

2  33  761 

36 

0099 

37 

I  24.930 

I  34  786 

I  44  643 

I  54  499 

2      4356 

2    14.212 

2    24.069 

2  33  925 

37 

O.IOI   1 

38 

I  25.094 

I  34951 

I  44807 

I  54.664 

2      4.520 

2    14.377 

2    24.233 

2  34  090 

38 

0.104 

39 

I  25.259 

I  35  115 

I  44.971 

I  54.828 

2      4.684 

2    14.541 

2    24.397 

2  34  254 

39 

0.107 

40 

I  25.423 

I  35  279 

I  45.136 

I  54  992 

2      4849 

2    14  705 

2    24.562 

2  34.418 

40 

O.I  10 

41 

I  25.587 

I  35  444 

I  45.300 

I  55  156 

2      5.013 

2    14.869 

2    24.726 

2  34  582 

41 

0.112 

42 

I  25.751 

I  35  608 

I  45.464 

I  55.321 

2      5177 

2    15034 

2    24.890 

2  34  747 

42 

O.I  15 

43 

I  25.916 

I  35  772 

I  45.629 

I  55  485 

2      5342 

2    15.198 

2    25.054 

2  34.911 

43 

0.118 

44 

I  26.080 

1  35  936 

I  45  793 

I  55  649 

2       5.506 

2    15.362 

2    25.219 

2  35  075 

44 

0.120 

45 

I  26.244 

I  36.101 

I  45  957 

I  55814 

2       5.670 

2    15  527 

2   25.383 

2  35  239 

45 

0.123 

46 

I  26.408 

I  36.265 

I  46.121 

I  55  978 

2      5834 

2    15.691 

2    25.547 

2  35  404 

46 

0.126 

47 

I  26.573 

I  36429 

I  46.286 

I  56.142 

2     5999 

2    15855 

2    25.712 

2  35  568 

47 

0.129 

48 

I  26.737 

I  36593 

I  46.450 

I  56306 

2     6.163 

2    16.019 

2    25.876 

2  35  732 

48 

O.I3I   1 

49 

I  26.901 

I  36.758 

I  46.614 

I  56.471 

2     6.327 

2    16.184 

2    26.040 

2  35  897 

49 

0.134   1 

50 

I  27.066 

I  36.922 

I  46.778 

I  56635 

2     6.491 

2    16.348 

2    26.204 

2  36.061 

50 

0.137 

51 

I  27.230 

I  37  086 

I  46943 

I  56.799 

2      6.656 

2    16.512 

2    26.369 

2  36.225 

51 

0.140 

52 

I  27.394 

I  37251 

I  47.107 

I  56.964 

2      6.820 

2    16.676 

2    26.533 

2  36.389 

52 

0.142 

53 

I  27.558 

I  37415 

I  47.271 

I  57.128 

2      6.984    \     2    16.841    1     2    26.697 

2  36.554 

53 

0.145 

1     54 

I  27.723 

I  37  579 

I  47  436 

I  57  292 

2      7149 

2    17.005    1     2    26.861 

2  36.718 

54 

0.148     1 

55 

I  27.887 

I  37  743 

I  47.600 

I  57  456 

2     73^3 

2    17.169        2    27.026 

2  36882 

55 

0151     1 

56 

I  28.051 

I  37.908 

I  47.764 

I  57.621 

2     7477 

2    17.334    ;     2    27.190 

2  37.047 

56      0153   1 

1     57 

I  28.215 

I  38072 

I  47.928 

I  57785 

2      7.641 

2    17.498    :     2    27.354 

2  37  211 

57      0156   1 

58 

I  28.380 

I  38.236 

I  48  093 

I  57  949 

2      7.806    j     2    17.662         2    27.519 

2  37-375 

58 

0159     1 

Mean 
1  Solar 

I  28.544 

I  38.400 

I  48.257 

I  58.113  1    2     7.970  '    2  17.826 

1      ,jh.           J  2*^-     1      I3*»- 

1 

1     2    27.683 

2  37-539 

59 
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8^- 

gh. 

10*** 

14^- 

j^h. 
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Seconds. 
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.  - 

— ..  . 

— 

= » 
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TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 


Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

{less  than  i'*  2i"*.i,  subtract  it  from  i''  2i'".i; 
between  i**  2i™.i  and  13"  2i"*.i,  subtract  i''  2i*".i  from  it; 
greater  than  13'*  2i'".i,  subtract  it  from  25''  21"'. i; 
and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV  (below),  and  add  it  to  or  subtract  it 
from  the  true  altitude,  according  to  its  sign.     The  result  is  the  approximate  latitude  of  the  place. 

Example. — 1896,  July  10,  at  9''  29™  29*,  P.  M.,  mean  solar  time,  in  longitude  29«>  east  of  Greenwich,  sup- 
pose the  true  altitude  of  Polaris  to  be  29^  29^  required  the  latitude  of  the  place. 

h 
Local  astronomical  mean  time  ...  9 

Reduction  from  Table  III,  for  9'*  29™  29*     . 
Greenwich  sidereal  time  of  mean  noon,  July  10,  page  iii . 
Reduction  from  Table  III,  for  longitude  (  --  i**  56'"  east,  or  minus) 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 


7 


m       s 

29  29 

I  335 

15  377 

o  19. 1 


Subtract  sidereal  time  .... 

Remainder  is  equal  to  hour-angle  of  Polaris 

True  altitude  .    + 

Correction  from  Table  IV  (below)    -f- 

Approximate  Latitude  -    4" 


16  46    21.Z 

h      m       s 

25  21       6 

_i6  46 2 1. 1 

8  34     44.9 


o  < 

29  29.0 

_°  47  ^. 

30  16. 1 


TABLE  IV— 1896. 
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Hour-Angle. 
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Hour-Angle. 
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2.0 


0.0 
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o.x 
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0.2 
0.3 

0.3 

0.3 
0.4 
0.4 


o  < 

+  0  0.8 

o  2.4 

o  4.1 

o  5.7 

+  0  7.3 

o  8.9 

o  10.5 

O  12. 1 

+  0  13.7 
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f   +0  20. 1 


.6 

.7 
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.6 

.6 
.6 
.6 
.6 

6 
.6 
.6 
.6 


h. 
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h. 


12.0 
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10.6 
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6.7 

6.0 

5.2 

_4._4 
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0.5 
0.6 

0.6 
0.6 
0.6 
0.7  , 

0.8  I 
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1.8 
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0.9 
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0.9 

1.0 

1.0 

I.Z 
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I.I 
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o  51.2 
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o  48.8 

-o  47.5 
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o  44.9 

o  43.6 

-o  42.2 
o  40.9 

39.5 
38.1 

36.7 


o 

o 

-  o 


I.I 

1.2 
1.2 

1.3 

1.3 
1.3 
1.3 
1.4 

1.3 
1.4 

1-4 

1.4 


o  36.7 

o  35.3 

o  33.8 

o  32.3 


o 
o 
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o 
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30.9 
29.4 

27.9 

26.3 

24.8 

23-3 
21.7 
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< 

-0 

18.5 
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'•4 
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0 
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1.6 
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0 
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1.6 
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1.5 
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0 
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1.6  ' 

0 

2.4 

1.6 

-  0 

0.8 

1.6 

c\ 

1.6 

+  o     0.8 
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